VEHICLE ENGINEERING



VEHICLE
ENGINEERING

L EOEING

it lia,



STS-103 FLIGHT READINESS REVIEW
Presenter:

Organization/Date:

Orbiter/11-19-99

ORBITER To Be Presented
SOFTWARE To Be Presented
FCE No Constraints
GFE To Be Presented
FLIGHT READINESS To Be Presented
STATEMENT

BACKUP

ORB-2

103tpoor.ppt 11/18/99 8:30am
(L ooeme UsA
Ui figr



STS-103 FLIGHT READINESS REVIEW

Presenter:
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STS-103

FLIGHT READINESS REVIEW

November 19, 1999
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STS-103 FLIGHT READINESS REVIEW

AGENDA

Presenter:

Organization/Date:

Orbiter/11-19-99

* Engineering Readiness Assessment
* Previous Flight Anomalies
* Critical Process Changes
* Engineering Requirement Changes
* Mission Kit Status

* Configuration Changes and
Certification Status

* Reliability Assessment
» Safety Assessment
* Special Topics
* Fleet Wire Inspection & Repair Status

* Nose Landing Gear Lockbrace Bungee
Bellcrank Assembly

* Panel C3 Main Engine Shutdown Switch
Decal Issue

* RCS Manifold 5 Oxidizer Isolation Valve
* MPS GO, ET/Orbiter 2 Inch Disconnect
* Flight Readiness Statement
* Backup Information

No Constraints
To Be Presented
No Constraints
No Constraints
To Be Presented

No Constraints
No Constraints
To Be Presented

To Be Presented
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STS-103 FLIGHT READINESS REVIEW
Presenter:

Organization/Date:

Orbiter/11-19-99

CRITICAL PROCESS CHANGES

103fpcor.ppt 11/16/99 1:30pm

USA

United Space Allisnce

@ﬂﬂf]ﬂa
ORB-5



S$TS-103 FLIGHT READINESS REVIEW

STS-103 CRITICAL PROCESS
CHANGE REVIEW SUMMARY

Presenter:

Doug White

Organization/Date:

Orbiter/11-19-99

No. of Period or No. Found To Be
Items Effectivity Critical Process
Item Reviewed Reviewed Covered Changes
S$TS-103 Specific &
OMRSD Changes (RCNs) 21 Non-Flight Specific Changes 0
Approved 5/29/99 - 10/15/99
OMRSD Waivers & 7 STS-103 0
Exceptions Specific
Approved
IDMRD Changes (MCNS) 54 5[29[9'39')-?"6?1 5/99 1
IDMRD Waivers & 4 Approved 0
Exceptions 5/29/99 - 10/15/99
Closed
EDCPs 25 5/29/99 - 10/15/99 4
BNA Specifications 76 i 1
. Released
BNA Drawings 593 5/29/99 - 10/15/99 0
. . Approved
Material Review 348 5/29/99 - 10/15/99 1

* All process changes were reviewed and none constrain STS-103
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STS-103 FLIGHT READINESS REVIEW
Presenter:

CRITICAL PROCESS CHANGES fiietDavis

Organization/Date:

Orbiter/11-19-99

MCN OM2844M2, OMS Tank Repair Certification for
WSTF

* Authorizes the repair requirements for OMS
Propellant Tank certification at WSTF

* Full-up repair demonstration was performed using
WSTF assembly and test (ATP) procedures
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STS-103 FLIGHT READINESS REVIEW
Presenter:

CRITICAL PROCESS CHANGES [ogWhite

Orbiter/11-19-99

EDCP 1-0081, ATP Revision for Radiator Panel Leak
Test:

* This EDCP revised the radiator panel ATP to replace
vacuum chamber Freon leak detection test with
pressure decay test using nitrogen

* Change was made to eliminate need for now obsolete
GSE at the vendor (LMVS)

EDCP 1-0085, Radiator Panel Doubler Material Callout
Correction and Cleaning Note Addition:

* This EDCP corrected an erroneous material heat
treat designation on vendor drawing and added
cleaning notes for radiator panel strip doublers
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STS-103 FLIGHT READINESS REVIEW
Presenter:

CRITICAL PROCESS CHANGES  [gzaiont

Organization/Date:

Orbiter/11-19-99

EDCP 1-0087, Radiator Panel Cleaning Process Spec
Addition and Associated ATP Revision

* This EDCP approved a new cleaning process
specification (LMVS) silver-Teflon radiator and a revision
to the radiator ATP to specify coverlay removal and
cleaning per the new specification. The LMVS spec
requires initial cleaning after refurbishment using Bioact
105 cleaner to remove residual Latex adhesive from the
surface of the radiators

EDCP 2703-115-EW, Negative Pressure Relief Vaive ATP
Change

* This EDCP revised the negative pressure relief valve
ATP to include use of computerized data gathering
equipment and associated additional pressure
transducers and flowmeters (valve is a component of
ARS pressure control system)

* The EDCP also increased the regulated nitrogen supply
for the poppet cracking and reseat pressure test to
assure the proper flow rate is reached through the valve
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STS-103 FLIGHT READINESS REVIEW
Presenter:

CRITICAL PROCESS CHANGES [oxaWhite

Organization/Date:

Orbiter/11-19-99

Boeing Specification MT0501-514 Rev E, Requirements
for Inspection of Orbiter Windows:

* Spec revision incorporated mold impression measurement
groundrules to include not taking mold impressions for
defects less than 0.002” deep for windows #2 & #5 and
less than 0.009” deep for windows #3 and #4

* Stress analysis confirmed defects within 0.003” for window
#2 & #5, and 0.010” for window #3 & #4 are acceptable for
restricted use (same position only, no flipping) even in
highest load region of the glass (center)

Material Review Disposition:

* Approved to increase cure temperature of aluminum

thermal coating paint (TT-P-28 cured at 400°F) for payload
bay longeron bridges

* Long term solution will be to create process specification,
MAO0108-361, and new paint specification, MB0125-098 to
precisely control overall paint process. Drawing changes
will be made to provide direct drawing callouts of these
specifications for complete configuration control of their use

103fpcor.ppt 11/16/29 1:30pm
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STS-103 FLIGHT READINESS REVIEW
Presenter:

Organization/Date:

Orbiter/11-19-99

CONFIGURATION CHANGES
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STS-103 FLIGHT READINESS REVIEW
Presenter:

CONFIGURATION CHANGES AND [Doug White

Organization/Date:
CERTIFICATION STATUS 1009

16 Modifications Were Incorporated During The
STS-103 Processing Flow:

* Nine are flying for the first time
* MCR 19030  Airlock venting mod |Discussion Item
* MCR 19331  Tunnel adapter lighting wiring - backout

* MCR 19398  Space-To-Space Orbiter Radio (SSOR) -
backout

* MCR 19362 Drag chute mortar box upgrade
* MCR 19392 BHS and body flap acoustic cap
* MCR 19268  External airlock canopy - partial
* MCR 11621  AC bus wire harness separation
* MCR 11621  TSA fitting and blanket mod

* MCR 18883 Advanced air data transducer| Discussion Item

* MCR 19156  Lightweight lockers |Discussion Iltem

All Required Certification Documentation Have Been
Submitted and Are Approved

103fpcor.ppt 11/16/99 1:30pm
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STS-103 FLIGHT READINESS REVIEW
Presenter:

FIRST FLIGHT OF ADVANCED |Doug White

Organization/Date:
AIR DATA TRANSDUCER O?biter/t1 1_"1)9t_99

New AADT Is One of Four Air Data Transducers on
STS-103 and Is Installed in Slot 1

* Slot chosen because of the availability of high down list
data rate

New AADT Requires Less Frequent Calibration,
Reducing Maintenance Costs

New AADT Solves the Old ADTA EEE Parts
Obsolescence Problem

The AADT Will Be Deployed Incrementally in the Fleet
Over the Next Three Flights

* One AADT on STS-099, 01/13/00 (OV-105, Flight 14)
* One AADT on STS-101, 03/16/00 (OV-104, Flight 21)
* Four AADTs on STS-092, 06/14/00 (OV-103, Flight 28)

29 1:30pm
(Lamemis usA
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STS-103 FLIGHT READINESS REVIEW

DEPLOYMENT OF ADVANCED |Doug White
AIR DATA TRANSDUCER Organization/Date:

Presenter:

Orbiter/11-19-99

o | T0,6°€'S
el =
LEFT
AIR DATA
PROBE
Sl T0 &PC'S
gl S
Advanced Air Data Transducer
Rtl . o 4
- | — e DATA HF;HZ T0 GPC'S
—
RIGHT
AIR DATA
PROBE
T0 GPC'S
ADTA 4 P‘—L" - i
RtZ = i '7';‘ufv.r-__ s ppa
4 Installed
Air Data System Block Diagram @ AADT & ADTA
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STS-103 FLIGHT READINESS REVIEW
Presenter:

DEPLOYMENT OF ADVANCED |Doug White

rganization/Date:
AIR DATA TRANSDUCER A

New AADT Is Mechanically, Electrically, and

Functionally Transparent to the Orbiter With a Few
Exceptions

* New AADT employs radiant cooling; eliminating the
forced air cooling required by the ADTA

* New AADT status word contains additional status bits

* External annunciation temperature circuit good status
bit has been eliminated

* Total temperature data not currently used by GPCs
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STS-103 FLIGHT READINESS REVIEW
Presenter:

DEPLOYMENT OF ADVANCED |Doug White

rganization/Date:
AIR DATA TRANSDUCER o0

AADT Has Been Fully Qualified for Orbiter Service
According to Orbiter Specifications for Avionics
Hardware

* Proton radiation testing, 9/97

* Qualification testing, 11/98 -2/99

* SAIL testing, 1/99

* NASA signed certification on September 3, 1999

Launch Commit Criteria (LCC) Change to Accommodate
AADT in Orbiter ADTA Slot 1 Pending Approval

* LCN No. 920R04 has been submitted to change LCC for
flight of single AADT in ADTA slot 1

* Further LCC change will be required to fly four AADTs on
an Orbiter

103fpcor.ppt 11/16/99 1:30pm
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STS-103 FLIGHT READINESS REVIEW
Presenter:

FIRST FLIGHT OF LIGHTWEIGHT |Doug White

MIDDECK STOWAGE LOCKERS g’f;‘i:::/t;°1“f?gt_e§9

Light Weight Middeck Stowage Lockers Are One of
Several Forward Fuselage & Cargo Bay Weight Saver
Items to Fly Over the Last Few OV-103 Flights

Other Weight Saver Items First Flight
* LW Tool Stowage Assemblies STS-96
* LW Middeck Accommodations Rack STS-96
* LW Pallets STS-96
* LW Trays STS-95
* LiOH Bags STS-95

3 Ship Sets of LW Lockers Will Be Manufactured (132
Total Units)
* First ship set of 41 LW lockers delivered in August 1999

* 20 LW lockers will be installed in fwd middeck for
STS-103 flight

* 2nd/3rd ship sets in production - complete Jan/Mar, 2000

103fpcor.ppt 11/16/99 1:30pm
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$T7S-103 FLIGHT READINESS REVIEW

FIRST FLIGHT OF LIGHTWEIGHT
MIDDECK STOWAGE LOCKERS

Presenter:

Doug White

Organization/Date:

Orbiter/11-19-99

LW Locker Weight Savings ~ 5 ib Per Locker/200 ib Per Ship Set

Extemal
Guides

Ftg Latch
7050 Alum
2 Places

Ftg Comer
7050 Ajum
4 Places

Fig Align
7050 Alum
16 Places

Tube_Basic

T300 Fabric, .005
5056 Core, 2.6pcf

— Tray Attachments

12 Places
Door Ftg \
7050 Alum -
2 Places \' ﬁ — \
D\— —— Edge Close-out
Mod. Hinge Foam Adhesive
2 Places 250 Deg. T300 Fabric
Typ.
Door Composite
T300 Fabric, 005
5056 Core, 5.3pcf
Light Weight Locker
103fpcor.ppt 11/16/99 1:30pm
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STS-103 FLIGHT READINESS REVIEW
Presenter:

FIRST FLIGHT OF LIGHTWEIGHT [Doug White

rganization/Date:
MIDDECK STOWAGE LOCKERS | o

20 LW Lockers In Forward Middeck
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STS-103 FLIGHT READINESS REVIEW
Presenter:

FIRST FLIGHT OF LIGHTWEIGHT |Doug White

MIDDECK STOWAGE LOCKERS g'f';i';::;ﬁ“_’?gfég

Light Weight Locker Design Certification Approved
July 1999
* Certified by test, analysis, & similarity

* Qual test identified Milson defect (CAR) - redesign in
work

* Included certification deviation for 20g crash load
(Milsons)

* OVEI waiver submitted for 20g crash loads (Milsons)
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STS-103 FLIGHT READINESS REVIEW

EXTERNAL AIRLOCK VENTING  [5eerer
SYSTEM MODIFICATION TO

Organization/Date:

PROTECT HST SOLAR ARRAYS |orbiter/11-19-99

(S)_|[_)SS ;le?tigg guring Deflected .
-82 (H - M2) olar Pane » ::'aer
First EVA Airlock T panel
Depress Caused
Unexpected
Movement of the HST
-Yo Solar Array

* Documented in
payload IFA No. STS-
82-PLD-01

* Used position O (full
open) of the depress

valve
External Airlock
Vent Tee
103fpcor.ppt 11/16/99 1:30pm
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S$TS-103 FLIGHT READINESS REVIEW

EXTERNAL AIRLOCK VENTING g'g;g'*{;(;hite
SYSTEM MODIFICATION TO Organization/Date:
PROTECT HST SOLAR ARRAYS |orbiter/11-19-99

VECB (5-19-99) Approved Modification of the Depress
Valve Inlet Cap With Small Holes to Reduce the Flow
Rate and Approved Removal of the Vent Tee Outlet to
Re-Direct the Flow for STS-103 (ref. MCR 19030)

* 2 Modified caps were completed on 8-06-99, and removal of
tee outlet was completed on 8-20-99

* Holes drilled in cap sized by analysis

Added . @
Vent Holes Existing Relief Hole Depress Valve
Size 0.1730 Size 0.078 Inch Located Inside

Inch (6 PL (1PL) . External Airlock in icti
e Modified Panel AWS2B Existing
/‘ Spare
Depress - /
vaive Cap W \|\ Remove
\ 4 Existing
| Tee

_/

[ Ex;stmg Screen

USA

United Space Alliance




STS-103 FLIGHT READINESS REVIEW
EXTERNAL AIRLOCK VENTING [Feeerer
SYSTEM MODIFICATION TO

Organization/Date:

PROTECT HST SOLAR ARRAYS |orbiter/11-19-99

External Airlock Venting Modification Certified for
Flight by Test

* Verification analysis conducted jointly by JSC and
Boeing using the Engineering Test Article (ETA)
 Caps tested in conjunction with crew training
 Similar configuration as flight system
 Caps (two) were tested in numerous configurations
» Depress valve in 0 and 5 positions
« Different number of holes in cap taped

 Taping one hole and placing depress valve in the 0 position
meets requirements

* HST requirement of 100 Ibs/hr maximum met

* Planned flow meets MOD 20 minute EVA depress
time requirement

103fpcor.ppt 11/16/99 1:30pm
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$TS-103 FLIGHT READINESS REVIEW

EXTERNAL AIRLOCK VENTING [Feserer .
SYSTEM MODIFICATION TO

Organization/Date:

PROTECT HST SOLAR ARRAYS |0Orbiter/11-19-99

STS-103 Crew Trained With Modified Depress Valve
Caps

* Caps (2) stowed in locker for STS-103 to be used for
airlock venting

Crew Procedures in Place to Protect HST During
External Airlock Venting

<
8

16/99 1:30pm

USA

United Space Alliance

@aﬂfﬂvs
ORB-24




STS-103 FLIGHT READINESS REVIEW
Presenter:

Organization/Date:

Orbiter/11-19-99

U S

SPECIAL TOPICS

103fpcor.ppt 11/16/29 1:30pm

@ﬂaflﬂﬂ USA

ORB-25

United Space Alliance



STS-103 FLIGHT READINESS REVIEW
Presenter:

SPECIAL TOPICS FOR THE

STS-103 FLIGHT READINESS REVIEW |Organization/Date:
Orbiter/11-19-99

Topic Presenter
Fleet wire inspection & repair status Doug White
Nose landing gear lockbrace bungee Doug White

bellcrank assembly

Panel C3 main engine shutdown Doug White
switch decal issue

RCS manifold 5 oxidizer isolation Brian Werner
valve

MPS GO, ET/Orbiter 2 inch Tim Reith
disconnect

103fpeor.ppt 11/16/88 1:30pm
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S$TS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION & Doug White

REPAIR SUMMARY Orga.nizationlDate:
Orbiter/11-19-99

Observation:

* STS-93 AC1 short was isolated to a mechanically
induced exposed conductor located above a rough
screw head in the lower port midbody wire tray
between bays 11 and 12

* The exposed conductor had shorted to the screw head

* During the initial inspections of OV-102 and OV-104,
additional wire damage was found

Concern:

* Other undetected exposed conductors could exist,
and additional shorts may occur

103fpwi
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STS-103 FLIGHT READINESS REVIEW

Presenter:
FLEET WIRE INSPECTION & gougtWhjj;
rganization/Date:
REPAIR SUMMARY Orbiter/1 1-19-99
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STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION &  |Doug White

REPAIR SUMMARY Orga'nizationlDate:
Orbiter/11-19-99

Risk Assessment Actions Taken:

* Developed logical inspection criteria based on:
* High traffic areas
* Significant modification areas
 PRACA
* Redundancy routing and crit 1/1 circuits
* OV-103 inspected and repaired in OPF
* Vehicle inspected per logic criteria
* Damaged wire repaired

* Added wire protection as required per spec plus
additional protection in the midbody wire trays

* OV-103 retest conducted in OPF and at pad

* Most functions will be checked before the start of
launch countdown

» Some functions such as heaters require invasive
procedures to verify and will not be exercised

103fpwir.ppt 11/18/99 1:30pm

(L BOEING ORB-26.1.3 USA

United Space Alliance



STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION &  |Doug White

REPAIR SU MMARY Orga.nizationlDate:
Orbiter/11-19-99

New Observation

* During OV-105’s monoball inspection, damage was
noted on the heat shrink protective insulation

* The heat shrink was removed and the wires were
inspected for damage

* Radial cracking (exposed conductor) was found
Concern

* Per our inspection logic criteria, another aspect of the
work-induced damage root cause was identified

* Potential for undetected exposed conductor in
harnesses which may have had minor pre-existing
Kapton damage before installation of wire protection
and which are subject to frequent flexing

1C3fpwir.ppt 11/18/98 1:30pm
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STS-103 FLIGHT READINESS REVIEW

FLEET WIRE INSPECTION & | Doua White
REP AlR SUMM ARY Organization/Date:

Orbiter/11-19-99
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STS-103 FLIGHT READINESS REVIEW

FLEET WIRE INSPECTION &
REPAIR SUMMARY

Presenter:

Doug White

Organization/Date:

1': \{
: T y

Orbiter/11-19-99
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S$TS-103 FLIGHT READINESS REVIEW

FLEET WIRE INSPECTION &  |Doug Whit
REPAIR SUMMARY Orga.nizationlDate:
Orbiter/11-19-99

YESOrbi’t(—:-r Wire Inspection Decision Logic

Vulnerable

Redefine
v Inspection
Inspection | Criteria &
: : ns t :
Risk/Benefit peC_ & Corrective
Repair Action 9

7

Document Rationale

Cleared For Flight
Perform Inspection
of Areas During
OMM to Confirm
Validity of
Assumptions

+ 103 pwir.ppt 11/18/99 1:30pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION & Doug White

REPAIR SU MMARY Orga-n ization/Date:
QOrbiter/11-19-99

Discussion:

* The monoball wire harnesses and connectors are in
an area of the aft that require them to be moved for
access

* The monoball harnesses were not part of the original
detailed wire inspections

* This area is covered by heat shrink material and was
considered protected from the root cause of the wire
damage - physical contact

* Although they were inspected before being protected
with sleeving, minor Kapton damage allowed at the time,
combined with repeated wire flexing, led to ring cracks

* Per our logic criteria, we re-defined our inspection
criteria to evaluate areas of frequent wire flexing

* Most Orbiter harnesses are not routinely flexed

1031fpwir.ppt 11/18/99 1:30pm

fomems oRB28.18 usA

United Space Allisnce



STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION &  |Doug White

REPAIR SUMMARY Orga_nizationlDate:
Orbiter/11-19-99

Discussion:

* OV-103 monoball cables are suspect and will be
Inspected

* Remove the heat shrink insulation and do an inspection
of all the wires in the harnesses (15 Total)

* All engine interface cables are suspect and will be
inspected

* Remove convoluted tubing and do an inspection of all
the wires in the harness

* Any damaged wire will be repaired

e Shuttle Integrated Test (S0008) will be performed for
retest

103tpwir.ppt 11/19/99 7:15am
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STS-103 FLIGHT READINESS REVIEW

R yP EV 1 SOU——

Presenter:

FLEET WIRE INSPECTION & Doug White

REPAIR SUMMARY Organization/Date:
Orbiter/11-19-99

Discussion:

* All other areas where wire bundles are routinely
flexed during processing or flight have been
assessed |

* KU deployed assembly
* Flexed with each KU-DA deploy and stow
* Range of motion is limited (twist)
* Cables are manufactured with PTFE over-wrap
o Aft ET sep pyros
» Cables are demated/remated each flow
* Cables were redesigned to eliminate a pinch point
* Hi-pot tested every third flow and replaced at OMDP
* Covered with convoluted tubing at installation
* Fwd ET sep

» Cables are removed, inspected, and Hi-pot tested each
flow

103fpwir.ppt 11/18/99 1:30pm
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S$TS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION & Doug White

REPAIR SUMMARY Orga_nization/Date:
Orbiter/11-19-99

Discussion:

* All other areas where wire bundles are routinely
flexed during processing or flight have been
assessed

* NLG and MLG wire harness protection part of
original design
* MPMs and payload bay door crossovers
* Wires are visible
* Inspected as part of the overall wire inspections
* Payload retention latches
* Flexed when latches are repositioned
* Wires are manufactured with Teflon over-braid
* AC power to latches will not be energized this flight
* Payload patch panel, A7, aft flight deck
* Flexed when configured for each mission
* Cables are manufactured with Teflon over-braid

103fpwir.ppt 11/18/99 7:15am
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STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION &  |Doug White

REPAIR SU M MARY Orga.nizationlDate:
Orbiter/11-19-99

Discussion:

* All other areas where wire bundles are routinely
flexed during processing or flight have been
assessed

* TIPS downlink cable

* Flexed during ground processing and by the crew
during flight

* Teflon insulation
* Good flexibility; low potential to ring crack
* New cable for this flight
e Seats

* Seats repositioned during ground processing and by
the crew

* Generous bend radii accommodate flexing

* Inspection of visible wiring was done and wire
protection added as part of the overall inspections

103fpwir.ppt 11/18/89 1:30pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE |NSPECT|ON & Doug White

REPAIR SU M MARY Orga.nizationIDate:
QOrbiter/11-19-99

Discussion:

* All other areas where wire bundles are routinely
flexed during processing or flight have been
assessed

» Keel camera and payload bay cameras
* Flexed during camera mating and pan/tilt operations
* Tefzel insulation
* Fair flexibility; low potential to ring crack

* Fire extinguisher, KU jettison and landing gear pyro
cables

* Interrupt boxes are installed to eliminate cable flex
for multiple simulator installations

» Cables from FLCAs to interrupt box have shrink
tubing over individual conductors

103fpwir.ppt 11/18/39 1:30pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION & Doug White

REPAIR SU MMARY Orga_nizationlDate:
Orbiter/11-19-99

Discussion:

* All other areas where wire bundles are routinely
flexed during processing or flight have been
assessed

* RMS jettison pyro

* Wires are visible

* Inspected as part of the overall wire inspections
* Flight deck CRT displays

* Displays are pulied and cables are
demated/remated during V6018.001 CABIN AIR
INSP. & MAINT

» Wires are visible
* Inspected as part of the OMI maintenance

103fpwir.ppt 11/18/89 1:30pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION & Doug White

REPAIR SU MMARY Orga.nizationlDate:
Orbiter/11-19-99

Long-term Corrective Actions
* Return to original, strict interpretation of wiring
iInspection specification
» Spec clarification revision release — 1/3/00
* Permanently increase wire inspection thoroughness
during area closeout
* Closeout inspection instructions revised — 1/15/00

* Gather data during Palmdale inspections to
characterize inspection effectiveness — ongoing

* Review wiring protection modifications and
standardize wire protection across the fleet by
drawing

» Drawings released, current protection— 12/22/99
* Drawings released, rest of vehicle — 3/31/00

103fpwir.ppt 11/18/99 1:30pm
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S$TS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION &  |Doug White

REPAI R SU M MARY Orga-nizationlDate:
Orbiter/11-19-99

Long-term Corrective Actions
* Change human factors which lead to mechanically
induced damage
* GSE redesign:

* Platform redesign at KSC — 2/29/00
* Platform redesign at Palmdale — 2/29/00

* Temporary wire protection during work in an area —
12/15/99

* Training:

» General wire protection awareness for all Orbiter access —
1/15/00

* Wire inspection certification course — 1/15/00

* Study use of new types of wiring insulation, as
required, for specific applications

* Study complete — 2/11/00
* Incorporate in new designs as necessary

103fpwir.ppt 11/18/99 1:30pm
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STS-103 FLIGHT READINESS REVIEW

FLEET WIRE INSPECTION &
REPAIR SUMMARY

Presenter:

Doug White

Organization/Date:

Orbiter/11-19-99

Long-term Corrective Actions
* Complete planned wiring age/life characterization

testing

Test # |Test Name Start End

Date Date

3.2 Microscopic Examination 11/27/99 | 11/24/99
3.3 Dielectric Strength Test 11/24/99 | 11/30/99
3.4 insulation Shrinkage Test 11/30/9¢ | 12/03/99
3.5 Vacuum Cold Bend Test 12/20/99 | 01/15/00
3.6 Insulation Durability Test (NTL)
3.7 Cut-Through Resistance Test (NTL)
3.8 Fluid Resistance Test 11/30/99 | 12/10/99
3.9 Flammability Test (WSTF) 01/03/00 | 01/15/00
3.10 Life Cycle Test 11/30/99 | 12/15/99
3.11 Hydrolysis Test (Lectromech) 01/03/00 | 01/15/00
3.12 Single Axis Crush Test 11/24/99 | 12/10/99
3.13 Single Axis Impact Test 11/24/99 | 12/10/99
3.14 Notch Sensitivity Test 11/24/99 | 12/10/99
3.15 Age/Life Evaluation (Lectromech) 01/03/00 | 01/15/00

€Purchase order
and dates in
negotiation with
NTL

€Purchase order
in negotiation
with Lectromech

103tpwir.ppt 11/18/99 1:30pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION & Doug White

R E PA' R SU M MARY Orga_nizationlDate:
Orbiter/11-19-99

Long-term Corrective Actions
* Review Orbiter crit 1 function routing and design

* Update 1994 routing study with design changes that
have occurred since — 4/4/00

* Propose design changes, where possible, to re-route
redundancies contained within a single bundle —

* Design changes to VECB 4/12/00
* 100% engineering release 9/8/00

* Propose design changes, where possible, to eliminate
single-wire crit 1/1 functions — 2/11/00

* Review other specifications where configuration is
determined by technician judgment and standardize
to engineering requirement as necessary

* Spec review complete — 2/11/00
* Drawings released — TBD

103fpwir.ppt 11/18/98 1:30pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION &  |Doug White

REPAI R S U MMARY Orga.nizationlDate:
Orbiter/11-19-99

Long-term Corrective Actions

* Apply lessons learned to other Orbiter systems

e USA self-initiated assessment of maintenance and
refurbishment practices

* Assessment initiated on 10/25/99 will be complete in
120 days — 2/25/00

* Systems under review
* Hydraulics
* Hypergolics
* Avionics
* Mechanisms/Structures
* Risk management

103tpwir.ppt 11/18/93 1:30pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION & |Doug White

REPAIR SUMMARY Orga'nizationlDate:
Orbiter/11-19-99

Acceptable for Flight:

* Root cause is work-induced damage

» OV-103 has been screened by a logical criteria and
identified areas have been methodically inspected

* Damage has been repaired and wiring protection has been
added per spec

. Conﬁdence testing performed
* Potential still exists for damage in uninspected areas

* If undetected damage exists, consequences of damage
are mitigated by Orbiter design

* Orbiter electrical circuits contain design features (circuit
breakers, fuses, RPCs, current-limiting resistors, etc.) to
protect against effect of short circuits, including arc tracking

* Arc tracking tests performed by JSC (1990) confirmed the
effectiveness of Orbiter circuit protection devices

* Critical Orbiter functions are redundantly powered

* Most redundant power routed through separate wire bundles
with maximum feasible physical separation

103fpwir.ppt 11/18/39 1:30pm
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STS-103 FLIGHT READINESS REVIEW

GEAR CYCLE LIFE TEST FAILURE
OV-101 NOSE LANDING GEAR
LOCKBRACE BUNGEE CRANK

Presenter:

Doug White

Organization/Date:

Orbiter/11-19-99

Observation:

* OV-101 Nose Landing Gear (NLG) lockbrace bungee
crank failed near upper attach fitting during gear cycle
2424 of certification extension test series

* During bungee crank investigation, bungee assy
found to be not per print and damaged

Concern:

* Similar defects in NLG bungee/crank & MLG bungees

on flight vehicle hardware

103fpnig.ppt 11/15/8 4:15pm
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S$TS-103 FLIGHT READINESS REVIEW

GEAR CYCLE LIFE TEST FAILURE
OV-101 NOSE LANDING GEAR
LOCKBRACE BUNGEE CRANK

Presenter:

Doug White

Organization/Date:

Orbiter/11-19-99

Acceptable for STS-103 Flight:

* Bungee failure analysis indicates that dry film wear on
spring and housing and over size spring caused

higher load output

* Successful inspection of bungee system weak links
verified overload condition is not present

* NLG bell crank eddy current

* MLG lower attachment cross bolt hole measurement
* Final gear functional in OPF demonstrated proper

operation

103fpnig.ppt 11/15/99 4:15pm
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STS-103 FLIGHT READINESS REVIEW
GEAR CYCLE LIFE TEST FAILURE [Freserter,
OV-101 NOSE LANDING GEAR

LOCKBRACE BUNGEE CRANK  |oir aaeg

Discussion:

* OV-101 NLG being utilized for gear cycle life test
program at JSC

* Successfully completed 2,000 cycles

* Running last 1,000 cycles (3,000 cycles was test goal)

* Test program was developed to assess the possibility of

extending the main and nose landing gear cycle life past
400 cycles

* Fracture/fatigue in extended certification not an issue,
only dry film wear concern on rotational pins

103fpnig.ppt 11/15/99 4:15pm
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STS-103 FLIGHT READINESS REVIEW

GEAR CYCLE LIFE TEST FAILURE |Preserter.
OV-101 NOSE LANDING GEAR

LOCKBRACE BUNGEE CRANK  |oiter1i 1o 09

Down Lock Nose Landing Gear

Bungee
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STS-103 FLIGHT READINESS REVIEW

GEAR CYCLE LIFE TEST FAILURE |Presenter:
OV-101 NOSE LANDING GEAR [ .%o
LOCKBRACE BUNGEE CRANK  |obitor/11-19-99

Nose Landing Gear

......

103fpnig.ppt 11/15/99 4:15pm
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STS-103 FLIGHT READINESS REVIEW

GEAR CYCLE LIFE TEST FAILURE [Pesenier.
OV-101 NOSE LANDING GEAR  [goaa B
LOCKBRACE BUNGEE CRANK  |orbiter/14.19.69

Failed NLG Lockbrace Bungee Crank

103fpnig.ppt 11/15/99 4:15pm
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STS-103 FLIGHT READINESS REVIEW

GEAR CYCLE LIFE TEST FAILURE [Fresenter:
OV-101 NOSE LANDING GEAR e

Organization/Date:

LOCKBRACE BUNGEE CRANK Orbiter/11-19-99

Discussion:
* Bungee crank sent to NASA/JSC metallurgical lab for
failure analysis

* Multiple initiation sites were found along the ID surface
of the tube

* Fatigue was not initiated at a pre-existing flaw

* The primary initiation site was at the ID, outboard corner
of the tube (vehicle orientation)

* Striations found were consistent with the gear
deployment cycles

* Conductivity measurements are consistent with 7075-T7
aluminum alloy

* Hardness measurements verified T73 heat treatment

* Failure of the crank tube was initiated in fatigue, followed
by a fast fracture, overload surface

103fpnig.ppt 11/15/88 4:15pm
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STS-103 FLIGHT READINESS REVIEW

GEAR CYCLE LIFE TEST FAILURE [Presenter:
OV-101 NOSE LANDING GEAR [ io P
LOCKBRACE BUNGEE CRANK  |obitor/11-19-99

NLG Bungee Crank Typical Fatigue Striations
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S$TS-103 FLIGHT READINESS REVIEW

GEAR CYCLE LIFE TEST FAILURE |[Presenter: _
OV-101 NOSE LANDING GEAR d

Organization/Date:

LOCKBRACE BUNGEE CRANK Orbiter/11-19-99

Discussion: (Cont)

* Removed NLG bungee crank from test assy
* NLG downlock bungee completed load/stroke test

* Approximately double load required to achieve the
working stroke of 4.25 inch

* 546 Ibs measured vs 282 lbs expected
* Large hysteresis observed during return cycle
* “Popping” noise heard during load/stroke test of bungee

* Same “popping” noise observed during gear cycle
life test program from the 810th cycle and continuing
to the 2424th cycle

* Black powder observed coming out of bungee cylinder
vent hole

* NLG downlock bungee shipped to B.F. Goodrich
Landing Gear (Menasco) Euless, Texas, for TT&E

103fpnig.ppt 11/15/99 4:15pm
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STS-103 FLIGHT READINESS REVIEW

GEAR CYCLE LIFE TEST FAILURE |Fresenter: .
OV-101 NOSE LANDING GEAR  [>2 "= —

Organization/Date:

LOCKBRACE BUNGEE CRANK Orbiter/11-19-99

Discussion: (Cont)

* NLG downlock bungee failure analysis at B.F.
Goodrich Landing Gear Co.

* Spring measured to be larger than diameter of cylinder
bore

* Measured to be .011” interference and should have
been .038” clearance only at piston end of spring

* Spring surface has significant dry film wear

* Spring surface had been flattened

* Bore of cylinder was within drawing requirements
* Bungee cylinder ID has significant dry film wear

* Black powder found inside cylinder determined to be worn
off loose dry film and spring/cylinder material

* Bungee failure analysis indicates that dry film wear on
spring and housing and oversized spring caused higher

load output
* MLG bungee suspect due to similar design
@Bﬂf’lﬂﬂ USA
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STS-103 FLIGHT READINESS REVIEW

GEAR CYCLE LIFE TEST FAILURE |Presenter

OV-101 NOSE LANDING GEAR  fooxd Tnie

LOCKBRACE BUNGEE CRANK oottt qoras

Cross Section Of NLG Bungee

Larger Spring Diameter Region

. fas
AT r ) ) ____Piston 1
| _ - _ i
crank side ]
connection Spring
j@\, ‘. ) ] ; @)) .
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STS-103 FLIGHT READINESS REVIEW

GEAR CYCLE LIFE TEST FAILURE |Presenter:
OV-101 NOSE LANDING GEAR ~ [5- o o
LOCKBRACE BUNGEE CRANK  |obiter/11-19-99

Disassembled OV-101 NLG Lockbrace Bungee

103fpnig.ppt 11/15/99 4:15pm
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STS-103 FLIGHT READINESS REVIEW

GEAR CYCLE LIFE TEST FAILURE ‘E)'gtleé“\j\?hit 5

OV-101 NOSE LANDING GEAR oo "o 2
LOCKBRACE BUNGEE CRANK  |orbitor/11.19.99

OV-101 NLG Bungee Spring With Dry Film Wear

103fpnig.ppt 11/15/99 4:15pm

@__ﬂﬂfl/va U%

ORB-26.2.13

United S, Al




S$TS-103 FLIGHT READINESS REVIEW

GEAR CYCLE LIFE TEST FAILURE [Preserter:
OV-101 NOSE LANDING GEAR g e

Organization/Date:

LOCKBRACE BUNGEE CRANK  |orbitar/11.19.09

Analysis of OV-101 Nose Gear Failure: |
* Math model by JSC SR&QA confirms stress concentration
near area of failure on bungee crank
. ;B,grp(g_ee load of 550 Ib gives maximum tension stress of
si

* Fatigue analysis concluded ~700 Ib bungee load would be
needed for failure at 2400 cycles

* Can approximately predict fatigue failure from bungee
overload

* Some variability possible on 550 Ib value for friction
* Fracture analysis (with standard 0.05” flaw size)
concluded a 780 [b bungee load for at least an additional
50 cycles required for failure
* Analyzed rest of bungee system to confirm crank is critical
part by a significant margin
* Next critical part carries 2100 Ib
* Crank is right place to inspect

* Visual/eddy current/x-ray inspections completed on NLG
bungee crank

¢ All nominal

103fpnig.ppt 11/115/99 4:15pm
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STS-103 FLIGHT READINESS REVIEW

GEAR CYCLE LIFE TEST FAILURE |Presenter:
OV-101 NOSE LANDING GEAR  [-oud White

Organization/Date:

LOCKBRACE BUNGEE CRANK Orbiter/11-19-99

Analysis of Main Gear System:

* Main gear bungee similar clearance, longer stroke,
maximum operating load = 578 Ib

* Evaluated main gear system capability to tolerate

friction
/ .065" Aluminum
i . e

. i ) S

: - —jiH—- - — 2

. 1 . . 1L
Lug On Pin End  Cross  Bearing Bearing Cross End LugOn
Shock Fitting  Bolt Tearout Tearout Bolt Fitting Lock

Strut Lug Of Cylinder Of Piston Lug  Brace

26000 1b* 15000 b* 6000 Ib* 4400 Ib* } 5600 b* 6000 b* 26000 ib*

* Ultimate

* Main gear has more tolerance for friction 580 Ib vs.
2400 Ib

* Shock strut end fitting cross bolt hole elongation
would be first indication of overload

103fpnig.ppt 11/15/9% 4:15pm
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STS-103 FLIGHT READINESS REVIEW

GEAR CYCLE LIFE TEST FAILURE [Preserter.
OV-101 NOSE LANDING GEAR 4

Organization/Date:

LOCKBRACE BUNGEE CRANK Orbiter/11-19-99
MLG Downlock Bungee

Shock
Strut End
Fitting
Cross
Bolt
Location

Downlock
Bungee

103fpnig.ppt 11/15/39 4:15pm
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S$TS-103 FLIGHT READINESS REVIEW

GEAR CYCLE LIFE TEST FAILURE [Prosenter,
OV-101 NOSE LANDING GEAR J

LOCKBRACE BUNGEE CRANK |t oo

Discussion: (Cont)

* MLG bungee removal assessed for physical/detailed
inspection

* Found to be not feasible, special tooling not available at
B.F. Goodrich landing gear

* Measurement of lower MLG bungee cross bolt hole
indicated to be within stress allowables

* 0.008" Hole elongation in load path (equal to 2% allowed)

* Bungee noise and powder emission from bungee vent
hoses to be monitored during planned cycle

Risk Assessment:

* MLG bungee & NLG bungee/crank are 1R2
* CIL 02-1A-079-1

* Possible loss of mission/vehicle with two failures, loss of
downlock bungee and loss of extend actuator

103fpnig.ppt 11/15/99 4:15pm
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STS-103 FLIGHT READINESS REVIEW
GEAR CYCLE LIFE TEST FAILURE [Prsenter,
OV-101 NOSE LANDING GEAR s

LOCKBRACE BUNGEE CRANK  |grerraoss

Acceptable for STS-103 Flight:

* Bungee failure analysis indicates that dry film wear

on spring and housing and over size spring caused
higher load output

* Successful inspection of bungee system weak links
verified overload condition is not present

* NLG bell crank eddy current
* MLG lower attachment cross bolt hole measurement

* Final gear functional in OPF demonstrated proper
operation

103fpnig.ppt 11/15/89 4:15pm
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STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE ~ [Preserter,
SHUTDOWN SWITCH OrganizationlDéte:
MARKING ERROR Orbiter/11-19-99

Observation:

* Supplemental crew preference decal for Main Engine
Shutdown switch on Panel C3 was found to be in
error

* Was misidentified with Control Bus AB2, should have
been BC1

* Subsequent review of all 253 crew preference decal
drawings revealed 3 additional errors

* Panel O7 LH RCS XFEED 3/4/5 (sw 33)
® Decal indicates AC2, should be AC1
* Panel L1 RAD BPV MODE (sw 35)
® Decal indicates MNB, should be MNC
* Panel L1 RAD BPV MODE (sw 36)
® Decal indicates MNC, should be MNB

103fppan.ppt 11/18/99 7:15am
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STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE 'ggzea‘\‘j{;hﬁe
SHUTDOWN SWITCH Organization/Date:
MARKING ERROR Orbiter/11-19-99
Concerns:

(1) Drawing errors may affect:
(a) Vehicle as-built configuration and switch function
(b) Flight crew/flight controller training and procedures

(2) Crew preference decals do not match as-built
configuration

(3) Process breakdowns between engineering
drawings, reference schematics, and operations
training/procedures

103fppan.ppt 11/19/99 7:18am
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STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE ~ [Freserter,
SH UTDOWN SWITCH OrganiiéfionlDate:
MARKING ERROR Orbiter/11-19-99

AWL Is The CM-Controlled Foundation of Orbiter Wiring;
Orbiter Schematic Drawings Are Released But Not CM-Controlled

Schematics Provide Quick Visibility of Orbiter Released Engineering For
Overall System Architecture Production, Installation, Test

Pro&ram Authorization
ew Design
* Design Changes

Fovsoxooox Jvr ___________ VO70-77XXXX VO70-739XXX
' Subsystem Automated Decal
} Schematics [ ECN » ‘ﬁ';f Drawing
' ]
—————— - ::::i:::::::::::‘:ﬂ By Inspection Only
!
: | ! Checks and Balances
Cther l
I SData > MOD I I | | l |
| | (ncloding Vo- SSSH 1 [ wire SCAN OMRSD Wire RSS
| Drawings) | | |Production] | paiiyoce | | Functional| | Post Mfg. | [Fit. Anomaly
| I Drawings Test Rgts | | Test Dwgs| | Responses
| Ly [ I I
| | I | { | [
|| Crew Flight Flight | 1| Anomaly Work
| Training Controller Anomaly | I Trouble- Authorization
| Training Responses | | | Shooting Documents
e e
Mission/Flight Operations Processes BRSS Electrical Design For Production
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STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE 'ggieé'tﬁ{;hite
SHUTDOWN SWITCH Organization/Date:
MARKING ERROR Orbiter/11-19-99
Discussion:

e Concern (1a)

* Performed special test to verify proper function of main
engine shutdown switch

. Testlng in-work to verified correct functlonallty of
remaining mislabeled switches

103fppan.ppt 11/19/99 7:15am
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STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE Doug White
SHUTDOWN SWITCH OrrgalrfiizrartiornlDatre:
MARKING ERROR Orbiter/11-19-99

Discussion:
* Concern (1b)

* Defined scope of audit to establish risk of using
Subsystem Schematics in SSSH - coordinated scope with
MOD & FCOD

¢ 26 Crit 1/1 items (7,700 circuit elements)

* Large sample of complex MPS circuits (2,100 circuits/
12,800 circuit elements)

* Performed audit to establish confidence level in
schematics

* Compared schematics to AWL to confirm wire-to-wire,
connection-to-connection, pin-by-pin agreement

* Also examined all ascent/entry time critical procedures for
buss loss

* To determine risk when time critical actions require
perfection

103tppan.ppt 11/18/89 7:15am
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STS-103 FLIGHT READINESS REVIEW

SHUTDOWN SWITCH
MARKING ERROR

D&C PANEL C3 MAIN ENGINE

Presenter:

Doug White

Organization/Date:

Orbiter/11-19-99

Discussion:

® Subsystem Schematics vs. AWL Review Results

Crit. 1{1 item|{ MPS Sc_hematic Totals
Review Review
Number of Circuit
Elements Reviewed 7,700 12,800 20,500
Incorrect Representation
of Orbiter Function 0] 0 0
Incorrect LRU
Descriptive Names 0 0 0
Missing Information 47 34 81
Incorrect Information 19 21 40
Total Errors = 121
Accuracy Rate = 99.4%

® MOD review of findings noted one area which will require a
minor change in an SSSH drawing associated with APU fuel

line heater configuration

® No errors found in ascent/entry buss 10ss proceduresssne mssrisn
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STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE 'E)rgsjé“\“’,(;hite
SH UTDOWN SWlTCH Organization/Date:
MARKING ERROR Orbiter/11-19-99
Discussion:

® Concern (2)

* Determined that decal installation drawings were
incorrect for 4 of 253 drawings

* Traced all 4 drawing errors to original release (1983)
® Most probable cause was human error
* I[ssued engineering to correct decals

* Inspection to confirm that all installed labels are correct is
in-work

* Decal drawings were only verified by inspection (not test)

¢ Action in-work to establish a system to “test” labels as
part of the installation process

103tppan.ppt 11/16/89 7:15am
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STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE ~ [Presenter,
SH UTDOWN SWITCH Ofgani?ation[Date:
MARKING ERROR Orbiter/11-19-99

¢ Concern (3)

* Process breakdowns between engineering drawings,
reference schematics, and operations training/
procedures must be fixed

* PRCB action assigned to ensure crew/flight controller
training and procedures are based on the same reliable
foundation that controls the vehicle as-built configuration

® Scheduled to return to PRCB 12/99

103fppan.ppt 11/19/99 7.15am
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STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE  [Zresereer,
SHUTDOWN SWITCH Organization/Date:
MARKING ERROR Orbiter/11-19-99

Risk Assessment:

* During examination of subsystem schematic drawings
no technical errors that would affect Orbiter functions
were identified

* Engineering review in addition to vehicle testing
confirmed that the Orbiter is wired per design

* Engineering released to correct 4 decals for all
vehicles

* MOD assessment of SSSH documentation has
identified 2 impacts from decal and subsystem
schematic errors

* Center engine decal and APU fuel line heater callout

* Corrective actions in crew training and flight data file
products are in-work

103fppan.ppt 11/19/88 7:15am
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STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE Bgzeé“f’,(;hite
SHUTDOWN SWITCH OrgahizértiroﬁlDrafé:
MARKING ERROR Orbiter/11-19-99

Acceptable for STS-103 Flight:

* Four erroneous decals corrected and switch functions
verified

* All other supplemental crew preference decals
currently installed on the vehicle have been verified to
be consistent with vehicle wiring

* MOD review of schematic errors confirmed there was
only one discrepancy which impacted flight crew/flight
controller documentation

* MOD has addressed the flight controller/flight crew
documentation and training items associated with the
discrepant decals and the schematic audit

103fppan.ppt 11/19/99 7:15am
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STS-103 FLIGHT READINESS REVIEW

Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner

Organization/Date:
ISOLATION VALVE Orgbiter/1 1-19-99

Observation:

* RCS oxidizer manifold 5 isolation valve (S/N 025) on
OV-103, RP03, valve position indicated CLOSED
when commanded OPEN

* Corrosion of the electrical connector was found with a
steady reading of 1.0 ppm oxidizer at the connector

* OMS vapor isolation valve PR reported on LV506 on
RPO3 prior to STS-70 - valve position indicated OPEN
when commanded CLOSE

* UA reoccurred during STS-103 flow
Concern:

* External leakage creates hazardous environment
* Remote potential for auto-ignition in fuel valve

* Loss of valve position indication and/or function in
these valves or other valves using same material

* VVernier thruster valve

103fpmnf.ppt 11/16/99 1:30pm
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STS-103 FLIGHT READINESS REVIEW
Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner

ISOLATION VALVE T o0

Acceptable for STS-103 Flight:

* Failed ox manifold isolation valve has been removed and replaced
* Replacement valve has passed OMRSD retest requirements

* All OV-103 manifold 5 isolation valves have been inspected
visually and with sniff checks and no anomalies were noted

* External leakage through the valve is an inspectable
condition

* Intergranular corrosion with AM355 is a very slow process
* Valve exposed to oxidizer for 15 years
* Oxidizer leakage into valve first manifests itself as VPI problem

* Initial indication of problem occurred two years ago as
intermittent VPI

* No effect on valve function

* Subsystem redundancy and flight rules exist for worst-case failed
open/close manifold 5 valve and vapor isolation valve

* No concern with intergranular corrosion in the fuel manifold 5 valve
* No concern with RCS vernier thruster valve
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S$TS-103 FLIGHT READINESS REVIEW

RCS OXIDIZER MANIFOLD 5  |Brian Werner
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STS-103 FLIGHT READINESS REVIEW
Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner

Organization/Date:
ISOLATION VALVE Ofbiter/t1 1-19-99

RCS Manifold 5 Isolation Vaive Discussion:

* S/N 25 valve had momentary loss of open position
indication during the STS-85 launch (8/8/97)

* Inspection of the valve electrical connector revealed
nitrate corrosion

* Slight oxidizer reading measured one time
* Could not be repeated — attributed to technique

* Pod electrical connector and adjacent wiring were
removed and replaced

* Valve electrical connector was cleaned

* Subsequent valve cycling was performed with no
anomalies

* Problem closed with corrosion as cause of anomaly
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STS-103 FLIGHT READINESS REVIEW

RCS OXIDIZER MANIFOLD 5  |Brian Wemer
ISOLATION VALVE Orga.nizationlDate:
Orbiter/11-19-99
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STS-103 FLIGHT READINESS REVIEW
Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner

Organization/Date:
ISOLATION VALVE Orgbiterlt11-19-99

RCS Manifold 5 Isolation Valve Discussion: (Cont)

* During STS-103 flow, another position indication failure on
S/N 25 was detected during valve cycling (8/01/99)

* Did not get open indication when valve commanded open
* Troubleshooting of vehicle wiring isolated problem to valve

* Verified proper valve operation and demated electrical
connector

* Corrosion and oxidizer vapor found on electrical connector
* Valve was x-rayed to determine internal valve condition
* No anomalies noted

* Inspected all OV-103 fuel and oxidizer manifold 5 isolation
valves

* Cycled the valves to check position indicators

* Disconnected and inspected electrical connectors for
corrosion

* Sniffed the valves for the appropriate propellant vapor

* No indication of corrosion or leakage found on other OV-103
manifold 5 isolation valves
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S$TS-103 FLIGHT READINESS REVIEW
Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner

rganization/Date:
ISOLATION VALVE Orbiter11:19.60

RCS Manifold § Isolation Valve Discussion: (Cont)
* Valve was removed and sent to EVAD for TT&E

* TT&E revealed a second failure: glass hermetic seal in
electrical connector was cracked

* One pin was bent and slightly pulled out

* F/A indicates bending and pull-out of the protruding pin
contributed to cracks in glass seal

* No evidence of a generic condition
* Further analysis is in work

* Leakage external to the valve was only detectable because
of the crack in the connector glass seal

* Microswitch failed in closed position
* Intermittent high contact resistances measured
* Severe corrosion found on the spring mechanism
* Switch contacts covered with corrosion products
* Plastic plunger mechanism intact
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STS-103 FLIGHT READINESS REVIEW
Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner

ISOLATION VALVE Orga'nizationlDate:
Orbiter/11-19-99

Cross Section of SEM Photograph of
Electrical Connector/ Crack in Seal
Glass Hermetic Seal Around Bent Pin
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STS-103 FLIGHT READINESS REVIEW

RCS OXIDIZER MANIFOLD 5
ISOLATION VALVE

Presenter:

Brian Wermner

Organization/Date:

Orbiter/11-19-99

X-Ray Of Oxidizer Manifold 5 Valve Microswitch
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STS-103 FLIGHT READINESS REVIEW

RCS OXIDIZER MANIFOLD 5  |Brian Wermer
ISOLATION VALVE Orga_nizationlDate:
Orbiter/11-19-99

Switch Spring
Wt - Mechanism Broke
Sectioned Microswitch Off Due to Corrosion
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STS-103 FLIGHT READINESS REVIEW

Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner

Organization/Date:
ISOLATION VALVE Orbitor/t 1.19.68

RCS Manifold 5 Isolation Valve Discussion: (Cont)

* Oxidizer corrosion also seen in electronics cavity and
on outside of coil assembly

* Corrosion expected when valve has an internal leak

* Valve components external to the normal propellant flow
path not designed to be corrosion resistant

* Further failure analysis showed a leak path through
valve poppet stem

* Use of visual magnifier required to see microscopic
bubbles

* | eak measured at 5.5x10~ sccs He at 300 psi
* Evidence of oxidizer found at leak site

* Failure analysis found no evidence of incipient
mechanical damage

* No cracks at sealing surfaces or elsewhere

* No material loss (except for grains pulled out by
polishing process)
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@305/#5

USA

United Space Alliance

ORB-26.4.11




STS-103 FLIGHT READINESS REVIEW

Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner

Organization/Date:
ISOLATION VALVE Orbitar/11.19.99

RCS Manifold 5 Isolation Valve Discussion: (Cont)

* Metallurgical examination of failed poppet indicates
leakage was due to intergranular attack

* Slow leakage through degraded grain boundaries
* No physical, “flowing” leak path present

* No evidence of fractures or flaws that would allow a
high (“free flowing”) leak rate

* Consistent with measured low leak rate
* Attack appeared greatest along outer surface

* Suggests condition was aggravated by cracked glass
seal allowing atmospheric moisture intrusion into valve

* Some heat treatment of AM355 poppet material can
result in “sensitized” grain boundaries

* Less resistant to intergranular attack

103fpmnf.ppt 11/16/29 1:30pm
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STS-103 FLIGHT READINESS REVIEW

RCS OXIDIZER MANIFOLD 5 |Brian Wemer
ISOLATION VALVE Organization/Date
Orbiter/11-19-99

- Locations Occurin

. the Poppets Step
! Radlue 2

(amows|

e N

Cross Section of Poppet External Contamination
on Poppet

103tpmnf.ppt 11/16/99 1:30pm

USA

ORB-26.4.13 e

@_ﬂﬂfﬂva




STS-103 FLIGHT READINESS REVIEW

RCS OXIDIZER MANIFOLD 5
ISOLATION VALVE

Presenter:

Brian Werner

Organization/Date:

Orbiter/11-19-99

Cross Section of Poppet

Poppet Grain Boundaries
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STS-103 FLIGHT READINESS REVIEW

Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner

ISOLATION VALVE Orga'nizationIDate:
Orbiter/11-19-99

RCS Manifold 5 Isolation Vaive Discussion: (Cont)

* Metallurgical analysis of additional AM355 samples
performed

* Poppet from oxidizer valve S/N 27 shows similar
intergranular attack

* Lesser degree than S/N 25
* Exposed to oxidizer for 13 years
* Was removed from failed valve at EVAD

* Poppet from fuel valve S/N 18 shows no evidence of
intergranular attack

* Exposed to fuel for 17 years

* Was installed in WSTF FRCS Fleet Leader Test
Article

* Analysis on vernier thruster seats showed no evidence
of attack

* Material not sensitized

103fprnf.ppt 11/16/99 1:30pm
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STS-103 FLIGHT READINESS REVIEW
Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner

Organization/Date:
ISOLATION VALVE Orgbiter/t11-19-99

RCS Manifold 5 Isolation Valve Discussicn: {Cont)

* Published data indicates that AM355 exhibits fair
resistance to oxidizer and good resistance to fuel

* Corrosion rate is extremely slow for oxidizer up to
100 deg F

* Corrosion rate is slower with fuel
* AM355 compatible with fuel up to 160 deg F
* Nominal RCS propellant temperatures are 80 deg F
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$T$-103 FLIGHT READINESS REVIEW

Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner

Organization/Date:
ISOLATION VALVE Ofbiter/11-19t-99

RCS Manifold 5 isolation Vaive Discussion: (Cont)

* Most valve components external to the normal
propellant flow path not designed to be corrosion
resistant

* Coil lead and magnet wires encapsulated with potting to
resist corrosion

* VPl anomalies appear to be a good leading indicator
of possible valve internal leakage

* Interior of switch open to oxidizer vapor intrusion
* Corrosion of switch will affect VPI

* Switch spring mechanism material susceptible to
corrosion from oxidizer

* S/N 25 Valve continues to function 2 years after initial
VPIl anomaly

103fomnf.ppt 11/16/99 1:30pm
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STS-103 FLIGHT READINESS REVIEW
Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner

ISOLATION VALVE Organization/Date:
Orbiter/11-19-99

OMS Vapor Isolation Valve Discussion:
* PR reported on LV506 on RP03 prior to STS-70 -
valve indicated OPEN when commanded CLOSE

* After repeated cycling, VPl anomaly reoccurred
* Valve operation was nominal
* Deferred one flight to OMDP

* Troubleshooting in HMF included valve cycling and wire
wiggling

* Inspection of connector revealed slight corrosion on 4
connector pins

* Corrosion was cleaned, all retests were nominal, PR
closed

* During STS-103 flow, VPI anomaly occurred again

* Troubleshooting could not repeat anomaly

* Valve operation was nominal and problem has been
documented as a UA and deferred to next flow

* May be indication of similar poppet leak

103fpmnf.ppt 11/16/98 1:30pm
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STS-103 FLIGHT READINESS REVIEW

RCS OXIDIZER MANIFOLD 5  |Brian Werner
ISOLATION VALVE Organization/Date:
Orbiter/11-19-99
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STS-103 FLIGHT READINESS REVIEW
Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner

Organization/Date:
ISOLATION VALVE Orgbiter/11-19t—99

OMS Vapor Isolation Valve Discussion: (Cont)
* Valve is primarily exposed to oxidizer vapor
* Quad check valve minimizes oxidizer vapor migration

* Limited exposure due to closed manual valve on ground
which isolates propellant tank from He system

* During any OMS burn or tank repressurization any ox
vapor would be swept downstream of valve

* Corrosion rate much slower with vapor than liquid
* Coil lead and magnet wires encapsulated with potting
* First indication of failure would most likely be in VPI

* Redundant valve/flow path to protect for failed closed
condition

103fpmnf.ppt 11/16/89 1:30pm
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STS-103 FLIGHT READINESS REVIEW
Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner

Organization/Date:
ISOLATION VALVE Orgbiter/11-1 9-99

Failure Analysis and Data Review Conclusions:

* Slow leakage occurred through degraded grain
boundaries (intergranular corrosion)

* Condition possibly aggravated by connector glass seal
failure

* No evidence of cracking or other flaw that could result
in high leak rate

* Intergranular attack will not propagate into larger leak
* Material is more resistant to fuel than oxidizer

* VPI| anomalies appear to be a good leading indicator
of possible valve internal leakage
* Interior of switch open to oxidizer vapor intrusion
* Corrosion of switch will affect VPI

* RCS manifold 5 valve and OMS vapor isolation valve
continue to function 2 years after initial VPl anomalies
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S$TS-103 FLIGHT READINESS REVIEW
Presenter:

RCS OXIDIZER MANIFOLD 5  |Brian Werner

Organization/Date:
ISOLATION VALVE 2 fbitem e

Risk Assessment for Worst-Case Failure Scenarios of
RCS Manifold 5 Valves:

* Internal leakage—oxidizer
* No physical, “flowing” leak path present

* No evidence of fractures or flaws that would allow a high
(“free flowing”) leak rate

* Consistent with intergranular corrosion
* Consistent with measured low leak rate

* If internal leakage is present, leak rate would remain
very small

* Internal leakage may lead to corrosion of switch and/or
coil
* Corrosion of switch will only affect VPI

* Coil lead and magnet wires encapsulated with
potting to resist corrosion
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STS-103 FLIGHT READINESS REVIEW
Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner

Organization/Date:
ISOLATION VALVE Ofbiterﬁ 1 -19t-99

Risk Assessment for Worst-Case Failure Scenarios of
RCS Manifold 5 Valves: (Cont)
* |nternal leak—fuel

* Fuel valve (S/N 18) showed no intergranular attack (17 year
exposure)

* Material was sensitized

* Compatibility reports indicate insignificant corrosion with fuel
at temperatures less than 160 deg F

* Valve temperatures much less than 160 deg F
* Location of valve is thermally controlled
* Nominal temperature is 80 deg F
® No concern for fuel leakage
* External leak— oxidizer

* All OV-103 manifold 5 isolation valves have been inspected
visually and with sniff checks and no anomalies were noted

* External leakage requires glass seal to be cracked and vapor
leakage through mating connector

* First effect would be corrosion of connector pins

* Inconsequential amount of vapor in pod may cause minor
thermal blanket deterioration
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STS-103 FLIGHT READINESS REVIEW
Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner

Organization/Date:
ISOLATION VALVE Orbiter!11-19-99

Risk Assessment for Worst-Case Failure Scenarios of
RCS Manifold 5§ Valves: (Cont)

* Intermittent VPI anomaly

* Change in VPI would cause onboard alarm and
downmode from vernier control to free drift

* Crew keystrokes required to reset

* Only instance of uncommanded valve position changes
occurred during STS-85 on S/N 25

* Similar occurrence is manageable in flight
* Poppet integrity due to corrosion
* No evidence of incipient mechanical damage
* Sealing surface area is 3 times thicker than point of

leakage
* Very sharp radius at leak location vs. smooth curves at
poppet head
* Vaive seat is Tefion o
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S$TS-103 FLIGHT READINESS REVIEW

Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner

ISOLATION VALVE Organization/Date:
Orbiter/11-19-99

Risk Assessment for Worst-Case Failure Scenarios of
RCS Manifold 5 Valves: (Cont)

* Loose grains flowing in propellant flow path

* Intergranular corrosion did not cause grains to come
loose

* Loose grains due to polishing of poppet cross-
sections

* Loose grains inside bellows cavity are contained by
Teflon sleeves

* 24 Micron inlet filter on vernier thruster will catch large
particles in flow path

* Smaller particles should not affect vernier valve

103fpmnt.ppt 11/16/99 1:30pm
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S$TS-103 FLIGHT READINESS REVIEW

Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner

ISOLATION VALVE Organization/Date:
Orbiter/11-19-99

Risk Assessment for Worst-Case Failure Scenarios of
RCS Manifold 5 Valves: (Cont)

* Failed open valve (Crit 1R/3)

* Manifold 5 valves remain open entire mission unless
there is a vernier thruster leak

* One case in flight history - STS-28
* Upstream valve available to isolate system

* Loss of all thrusters on RCS manifolds 3/4/5 if a vernier
thruster leaks and the manifold 5 valve fails open

* Failed close valve (Crit 2/2)

* Manifold 5 valves remain open entire mission unless
there is a vernier thruster leak

* Loss of RCS vernier thruster on affected manifold if
manifold 5 valve fails closed

* No mission impact for STS-103

103fpmnf.ppt 11116789 1:30pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner

Organization/Date:
ISOLATION VALVE Ofbiter/11-19t-99

Risk Assessment for Worst-Case Failure Scenarios of
OMS Vapor Isolation Valves:

* [nternal leakage—oxidizer

* Vapor isolation valve much less susceptible to corrosion
due to limited exposure to oxidizer vapor

* Corrosion rate much slower with vapor than liquid

* If internal leakage is present, leak rate would remain
extremely small

* Intergranular attack will not propagate into larger leak

* Internal leakage may lead to corrosion of switch and/or
coll

* Corrosion of switch will only affect VPI

* Coil lead and magnet wires encapsulated with potting
to resist corrosion

103fpmnf.ppt 11/18/38 9:30am
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STS-103 FLIGHT READINESS REVIEW

Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner

rganization/Date:
ISOLATION VALVE Orbitar/11.19.99

Risk Assessment for Werst-Case Failure Scenarios of
OMS Vapor Isolation Valves: (Cont)

* External leak—oxidizer

* No evidence of gross leakage detected in OMS pod
static air samples

* External leak requires a second failure of connector
glass seal

* Any leak would be much much smaller than very small
leak seen on RCS manifold 5 valve because OMS vapor
Isolation valve is primarily exposed to vapor

* First effect would be corrosion of connector pins

* Inconsequential amount of vapor in pod may cause
minor thermal blanket deterioration
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S$TS-103 FLIGHT READINESS REVIEW

RCS OXIDIZER MANIFOLD 5  |Brian Wemer
ISOLATION VALVE 0rga_nizationIDate:
Orbiter/11-19-99

Risk Assessment for Worst-Case Failure Scenarios of
OMS Vapor Isolation Valves: (Cont)
* Failed close valve (Crit 1R/2)
* Failed closed valve eliminates redundancy in flow path

* Loss of ability to pressurize OMS oxidizer tank if both vapor
isolation valves fail closed

* Loss of OMS tank pressurization capability higher than normal risk
for STS-103 mission

* Attitude of HST requires use of all OMS propeliant for de-orbit
* Same risk due to failure of any OMS He system component
* Valve failure assumed if VPI anomaly (open/close) occurs

* Assume worst case failed close since unable to determine
valve function without VPI

* Propellant utilization would be per existing flight rules

* Only propellant from affected tank would be used to maximize
ullage for blowdown capability

* Unbalanced deorbit burn would be performed per flight rules

* Feed 2 OMEs from one pod until quantities are balanced
then switch to straight feed

103fomnf.ppt 11/16/99 1:30pm
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STS-103 FLIGHT READINESS REVIEW
Presenter:

RCS OXIDIZER MANIFOLD 5  |Brian Werner

Organization/Date:
ISOLATION VALVE Ofbiter/1 1-19-99

Risk Assessment for Worst-Case Failure Scenarios of
RCS Vernier Thruster Valves:

* RCS vernier thrusters seat and retainer are AM355

* Very limited exposure of valve seat to propellant during
non-firing periods
* No concern for grain boundary leakage through retainer
* Retainer welded to valve seat to hold Teflon seal in place

* Similar propellant leak through grain boundaries would
be undetectable in flight

* 5 x 10~ scces is significantly less than valve allowable leak
rates (OMRSD - 350 scch)

* No operational effect on thruster or valve if leak path
developed
* Leak would go overboard and be undetectable
* Analysis on thruster seats showed no evidence of attack

* Material not sensitized
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STS-103 FLIGHT READINESS REVIEW

RCS OXIDIZER MANIFOLD 5  |Brian Wemer
ISOLATION VALVE Organization/Date:
Orbiter/11-19-99
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STS-103 FLIGHT READINESS REVIEW

RCS OXIDIZER MANIFOLD 5
ISOLATION VALVE

Presenter:

Brian Werner

Organization/Date:

Orbiter/11-19-99

Risk Assessment for Worst-Case Failure Scenarios

Summary:
Component Manifold 5 Vapor Isolation Vernier
Valve Poppet Valve Poppet Thruster Seat
Propellant Always Primarily vapor Limited
Exposure
First Effect of VPI VPI Insignificant
Oxid Corrosion anomaly anomaly valve leakage
Worst Crew procedures Assume failed No effect
Operational in-place for transient| valve - use prop
Effect VPI - valve failure per Flight Rules
contingent upon
vernier failure
(i moemc usA
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8§TS-103 FLIGHT READINESS REVIEW
Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner

Organization/Date:
ISOLATION VALVE OI?biterM 1-19-99

Acceptable for STS-103 Flight:

* Failed ox manifold isolation valve has been removed and replaced
* Replacement valve has passed OMRSD retest requirements

* All OV-103 manifold 5 isolation valves have been inspected
visually and with sniff checks and no anomalies were noted

- External leakage through the valve is an inspectable
condition

* Intergranular corrosion with AM355 is a very slow process
* Valve exposed to oxidizer for 15 years
* Oxidizer leakage into valve first manifests itself as VPI problem

* Initial indication of problem occurred two years ago as
intermittent VPI |

* No effect on valve function

* Subsystem redundancy and flight rules exist for worst-case failed
open/close manifold 5 valve and vapor isolation valve

* No concern with intergranular corrosion in the fuel manifold 5 valve
* No concern with RCS vernier thruster valve
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STS-103 FLIGHT READINESS REVIEW

Presenter:

EXTERNAL TANK GO2 2 INCH  |Tim Reith

DISCONNECT FAILURE ON ET-106 |Organization/Date:
Orbiter/11-19-99

Observations:

* Foliowing LOZ2 tank pressurization operations for
ET-106 at MAF, the GO2 2 inch disconnect failed to
close

* Inspection of the failed hardware showed missing
chrome plating from the end of the poppet stem

Concern:

e Relationship of failed unit to the four 2 inch
disconnects installed for STS-103 (Orbiter and ET
GO2 and GH2)

Current Status:

* Failed disconnect on ET-106 has been replaced

* STS-103 units have satisfied all OMRS functional
and inspection checkout

* Most recent inspection was borescoping performed
during Orbiter/ET mate

* Analyses performed to address potential for chrome
particle impact ignition in the GO2 system and
ET/Orbiter recontact due to venting
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STS-103 FLIGHT READINESS REVIEW

Presenter:

EXTERNAL TANK GO2 2 INCH Tim Reith

DISCONNECT FAILURE ON ET-106 |Organization/Date:
Orbiter/11-19-99

Acceptable For STS-103 Flight:

* ET/Orbiter recontact analysis for a failed open GO2 or
GH2 2 inch disconnect showed positive margins

* Build information for S/N 1222 and the STS-103
disconnects show significantly different manufacturing
and processing histories

* STS-103 hardware was not reworked nor was it removed
from its respective umbilical once it was installed

* Chrome plating processes on S/N 1222 and the STS-
103 disconnects were performed by different vendors

* ET & Orbiter hardware for STS-103 have successfully
passed all OMRS requirements
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STS-103 FLIGHT READINESS REVIEW

Presenter:

EXTERNAL TANK GO22 INCH  |Tim Reith

DISCONNECT FAILURE ON ET-106 |Organization/Date:
Orbiter/11-19-99
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STS-103 FLIGHT READINESS REVIEW
Presenter:

EXTERNAL TANK GO2 2 INCH Tim Reith

DISCONNECT FAILURE ON ET-106 |Organization/Date:
Orbiter/11-19-99

INTERFACE SEAL
RETAINER VENT PORT
ET CAP SECTION CLOSURE SEAL

CLOSURE SEAL RETURN SPRING

EXTERNAL TANK ORBITER
TYPE 11 TYPE |

MPS GO2/GH2 PRESSURIZATION DISCONNECT
MC284-0391-0001 (TYPE ) - ORBITER
MC284-0391-0002 (TYPEI) - ET

103tpmps.ppt 11/18/99 12:10pm
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STS-103 FLIGHT READINESS REVIEW
Presenter:

EXTERNAL TANK GO2 2 INCH  [Tim Reith

DISCONNECT FAILURE ON ET-106 |Organization/Date:
Orbiter/11-19-99

Closed disconnect showing
poppet stem damage

Failed open disconnect

ET-1 06 Goz 2 Ir‘Ch DisconneCt 103fpmps.ppt 11/17/99 7:30am
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STS-103 FLIGHT READINESS REVIEW
Presenter:

EXTERNAL TANK GO2 2 INCH  |Tim Reith

DISCONNECT FAILURE ON ET-106 |Organization/Date:
Orbiter/11-19-99

Discussion:

* Pressurization of ET LO2 tank is accomplished via a
GSE tool attached to the GO2 2 inch disconnect

Pressurization port

Tool poppet

Mating seal

Attach lug (1 of 3)

103fpmps.ppt 11/17/99 7:30am
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STS-103 FLIGHT READINESS REVIEW

Presenter:

EXTERNAL TANK GO2 2 INCH Tim Reith

DISCONNECT FAILURE ON ET-106 |Organization/Date:
Orbiter/11-19-99

Discussion: (Cont)

* Following discovery of disconnect failing to close, a
team was sent to MAF to replace disconnect

* During removal, poppet snapped closed

* Missing material noted at two areas on poppet stem
* L argest area approximately 0.08” x 0.04”
* Traverses from end of stem and across chamfer

* Piece of debris removed from disconnect determined to
be chrome with minor amount of 316 CRES

* Maximum dimension - 0.051”
* Maximum thickness - 0.006”

* Poppet is a single piece casting of 316 CRES, solution
heat treated

* Stem is chrome plated - drawing callout is 0.0003” to
0.0005” thick

103fpmps.ppt 11/18/39 12:10pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:

EXTERNAL TANK GO2 2INCH  |Tim Reith

DISCONNECT FAILURE ON ET-106 |Organization/Date:
| Orbiter/11-19-99

History of Failed Disconnect - S/N 1222:

* Poppet installed in S/N 1222 is from lot of 4

* Poppet underwent a significant number of reworks
due to manufacturing and plating issues

* Most likely reason for excessive chrome plating
e 1222 ATP completed 7/97

e 1222 Installed in umbilical End ltem 101 at
Palmdale 8/97

e 1222 ET side flange reworked 10/97

e 1222 Removed from End ltem 101 due to 177
disconnect torsion bar issue 3/98

e 1222 Reinstalled into End Item 101 2/99
* End Item 101 shipped to MAF 5/99

9 12:10pi
pLooeme usA
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STS-103 FLIGHT READINESS REVIEW

Presenter:

EXTERNAL TANK GO2 2 INCH  |Tim Reith
DISCONNECT FAILURE ON ET-106 |Organization/Date:

Orbiter/11-19-99

History of Failed Disconnect - S/N 1222: (Cont)
* After removal from umbilical at MAF, 1222 sent to vendor
for failure analysis

* Failed internal leak check - blowing leak

* Binding exhibited during Instron test at ~ 0.4” of stroke

* Poppet removed from disconnect and found to be bent
® Concentricity of 0.021” - s/b less than 0.001”
* Perpendicularity of 0.004” - s/b less than 0.001”

* Cause of bent poppet stem unknown - possible
mechanical impact

* No discrepancies noted during inspection of GSE tool
* Tool stroke verified to be within requirements
* Measured 0.237” vs 0.115” - 0.386” requirement

* L oss of chrome plating believed to be due to multiple
factors

* Possibly lost during event which bent poppet
* Bent poppet which would allow point load contact with tool
* Excessive chrome plating thickness due to multiple reworks

pmps.ppt 11/18/88 12:10pm
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STS-103 FLIGHT READINESS REVIEW
Presenter:

EXTERNAL TANK GO2 2 INCH Tim Reith

DISCONNECT FAILURE ON ET-106 |Organization/Date:
Orbiter/11-19-99

History of Disconnects Instalied for STS-103:

* Orbiter units have been installed since 1989
* 18 Flights for GH2 disconnect
* 17 Flights for GO2 disconnect

e ET GO2
® Manufactured in 1991
* Chrome plated by U.S. Chrome
* No discrepancies recorded
*ET GH2
* Manufactured in 1986
* Chrome plated by Modern Plating Co.
* No discrepancies recorded |

103fpmps.ppt 11/18/99 12:10pm
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STS-103 FLIGHT READINESS REVIEW
Presenter:

EXTERNAL TANK GO2 2INCH  |TimReith

DISCONNECT FAILURE ON ET-106 [Organization/Date:
Orbiter/11-19-99

Acceptability of STS-103 Flight Hardware:

* Hardware installed on STS-103 is unrelated to S/N1222

* 1222 Data pack shows a significant number of discrepancies
reworked prior to arrival at MAF

* Both during manufacture and during umbilical assembly

* Build paper for ET disconnects for STS-103 does not
show any discrepancies or reworks

e STS-103 disconnects have passed all OMRS
requirements

* Leak checks, actuations, alignment during umbilical mate

e STS-103 disconnects chrome plating verified to be intact
via borescope inspection performed during umbilical mate

* No leakage noted from ET disconnects prior to umbilical
mate

* Multiple poppet actuations and long dwell periods where
poppet would have to seal

103fpmps.ppt 11/18/83 12:10pm
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STS-103 FLIGHT READINESS REVIEW
Presenter:

EXTERNAL TANK GO2 2 INCH  |Tim Reith

DISCONNECT FAILURE ON ET-106 |Organization/Date:
Orbiter/11-19-99

Risk Analysis:

* If S/N 1222 failure conditions existed on flight unit:
* Failed open disconnect - GO2 or GH2
® ET/Orbiter recontact
* Nominal, TAL, and RTLS cases show margin
* ET reentry footprint

* No concern - tumble valve removed 5 years
ago
* | eakage into aft compartment
* ET - torturous path over very short time period

* Orbiter - system would vent down prior to ET
door closure

* Helium loss during abort entry

* Repress reg would lockup based on 17 inch
LO2 manifold pressure and terminate flow to
2 inch system

103fpmps.ppt 11/18/99 12:10pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:

EXTERNAL TANK GO2 2 INCH  {Tim Reith

DISCONNECT FAILURE ON ET-106 [Organization/Date:
Orbiter/11-19-99

Risk Analysis: (Cont)
* [f S/N 1222 failure conditions existed on flight unit:
(cont)

* Particle impact ignition in GO2 system for loss of chrome
plating
* Orbiter - Ignition is not a concern in the GO2 system
based on materials and velocities involved

* ET - Velocity of gas internal to diffuser exceeds
experience database

* Impact analysis inconclusive to determine if
sufficient energy exists to ignite diffuser screen

Orbiter and ET hardware on STS-103 are not at risk
for loss of chrome plating

103fpmps.ppt 11/18/99 12:10pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:

EXTERNAL TANK GO2 2 INCH  |Tim Reith

DISCONNECT FAILURE ON ET-106 |Organization/Date:
Orbiter/11-19-99

Acceptable For STS-103 Flight:

* ET/Orbiter recontact analysis showed positive
margins
* Build information for S/N 1222 and the STS-103
disconnects show significantly different manufacturing
and processing histories
® STS-103 hardware was not reworked nor was it

removed from its respective umbilical once it was
installed

* Chrome plating processes on S/N 1222 and the
STS-103 disconnects were performed by different
vendors

* ET & Orbiter hardware for STS-103 have successfully
passed all OMRS requirements

99 12:10p
{1 waems usa
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STS-103 FLIGHT READINESS REVIEW

Presenter:
Tom Peterson
Organization/Date:

Flight Software/11-19-99

SOFTWARE

103fpsw.ppt 11/18/99 10:00am
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STS-103 FLIGHT READINESS REVIEW

Presenter:

STS-103 SOFTWARE READINESS |Lom Peterson

Organization/Date:

Flight Software/11-19-99|

Sixth and Last Scheduied Flight of OI-26B Software

One New Software Patch in work for STS-103

* PASS CR 92467 - STS103 HST Command Patch

* 4 HW data patch to provide crew ITEM entry capability to reset
both Pointing and Safemode Electronics Assembly computers
following HST grapple

* Emulates existing uplink command to protect for loss of comm
® Program direction to proceed received on 11-17-99

* Patch to be generated, verified and released by 11-24-99

¢ SAIL testing scheduled for 11-29-99

With Completion of Open Work and Closure of CoFR
Exception, Flight Software Is Ready to Fly

1031psw.ppt 11/18/9% 10:00am
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STS-103 FLIGHT READINESS REVIEW

Presenter:

Organization/Date:

Orbiter-GFE/11-19-99
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Johnson Space Center - Houston, Texas

EV15/S. V. Murray
STS-103 MAGR GPS

15 Alternate SV “Tilt” Issue

November 12, 1999

SAIL testing of MAGR f/w Link 004 Identified a new cause of Software Initiated Autonomous Resets (“Tilts™).

* “Tilts” will occur when more than 15 SV's are on the Alternate List and
the peripheral channel is attempting loss of lock recovery.

Alternate List = Visible Satellites - Satellites being tracked
Can track 0-4 satellites
16-20 visible satellites theoretically required
Actual tilts in SAIL all had 20 satellites visible

* This issue was identified before STS-96 and briefed at the STS-96 L-2.
No “Tilts” occurred.
STS-103 will be more vulnerable to the 15 Alternate SV “Tilt” Condition.

+ STS-103 will have more satellites in view than STS-96.

The HST Repair Mission flies at a higher altitude.
A new GPS SV may be on line (Launched Oct 8).

103fpgfe ppt 11/16/98 1.00pm
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Johnson Space Center - Houston, Texas

EV15/S. V. M
STS-103 MAGR GPS urray

15 Alternate SV “Tilt” Issue

November 12, 1599

DESIGNSDEVELOPMENTSTEST

Preliminary Analysis
based on a “guess” of
the final positioning of
the new GPS satellite.
HST orbit used.
Ascent/Entry/Rend
effects not considered

Percent of Time the
# of Visible SV’s

>=N
STS-103 w/new SV
STS-103 w/o new SV
20 0 0 0.4 19 ' 0 STS-96
19 0.12° 0.64 3.57 N
18 1.59° 5.96 17.26
1; 33_';; 22:‘; ;f:; 4% = 57.6 minutes exposure to 20 SV’s

t03fpgfe.ppt 11/16/98 1:00pm
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Johnson Space Center - Houston, Texas

EV15/S. V. Murray
STS-103 MAGR GPS

15 Alternate SV “Tilt” issue

November 12, 1999

Summary:

“Tilts” are much more probable for STS-103 than for STS-96

They are not a threat to shuttle safety or operations.

Shuttle Flight Software was “bullet proofed” against tilts after STS-91.

They often occurred (~ every 2 days) on STS-95 & 88 with no harmful effects.
(These tilts were caused by a different condition which has been corrected)

MAGR usually automatically recovers within 2-4 minutes.

Less likely to occur at low altitudes during entry.

GPS is not being used for critical operations.

The cause is understood and will be corrected in the next firmware link.

103fpgfe.ppt 11/16/88 1:00pm
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EMERGENCY O2 SYSTEM | s. Walker

ACTIVATION FORCES JSC Engineering/ 11-19-99

e Issue

— Actuation of Crew-worn Emergency O2
System (EOS) requires forces higher than can
be actuated in suited conditions

* STS-93 TCDT 3 crew unable to activate EOS

* Previous occurrences during crew training, TCDT

e Concerns

— In emergency conditions crew needs to be able
to easily activate O2 system

— Do not want system inadvertently actuated

ORB-GFE 5 Stephanie Walker/EC5/281-483-9140




EMERGENCY O2 SYSTEM
ACTIVATION FORCES

S. Walker

JSC Engineering/ 11-19-99

ORB-GFE 6
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EMERGENCY O2 SYSTEM
ACTIVATION FORCES

S. Walker

JSC Engineering/ 11-19-99

EOS BOTTLE

GREEN APPLE

ORB-GFE 7
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EMERGENCY O2 SYSTEM
ACTIVATION FORCES

S. Walker

JSC Engineering/ 11-19-99

* Current EOS puli force specification
— EOS shall activate with a pull force of 25 + 10

Ib

— EOS testing to specification done on flat
tabletop, pulling cable straight

— Actual use, cable routed around the body, not a

straight pull

— EOS former military system, specifications
never check to suited capability.

ORB-GFE 8
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EMERGENCY O2 SYSTEM
ACTIVATION FORCES

S. Walker

JSC Engineering/ 11-19-99

e Actions taken

— Investigation of STS-93 units found no specific

discrepancies

— Testing of suited crew capabilities indicates
specification should be 15-20 1b in the

operational condition

— EOS vendor redesigning gear ratio to achieve

lower activation forces

— NASA 1nvestigating change in activation knob
& location due to reach issues when pressurized

ORB-GFE 9

Stephanie Walker/EC5/281-483-9140




EMERGENCY O2 SYSTEM | s. walker
ACTIVATION FORCES JSC Engineering/ 11-19-99

* Future work
— Testing of alternate knobs, locations Nov/Dec
— Prototype to be delivered Jan 00.

— Test prototype with wide range of crew sizes
for activation forces, reach

— New design for flight: goal STS-101

ORB-GFE 10 Stephanie Walker/EC5/281-483-9140



EMERGENCY O2 SYSTEM | s. Walker

ACTIVATION FORCES JSC Engineering/ 11-19-99

* STS-103 Acceptable

— 103 crew tested EOS access with pressurized
suits during training 10/14/99 - no issues

— Flight PBAs reviewed, allocated to 99 and 103
crews to give lowest pull force units available

* Note: 2 lowest units allocated to 99 crew

 Units within 25+ 10 1b pull force tabletop. Installed
configuration pull forces from 45-80 1b.

— Crewmembers with 2 highest force units tested
in lab, no i1ssues with activation unsuited

ORB-GFE 11 Stephanie Walker/EC5/281-483-9140




EMERGENCY O2 SYSTEM | s. walker

ACTIVATION FORCES JSC Engineering/ 11-19-99

* At TCDT, all Crewmembers activated their flight
EOS’s with no issues. Therefore there are no
1ssues for STS-103 with EOS activation

ORB-GFE 12 Stephaniec Walker/EC5/281-483-9140




STS-103 FLIGHT READINESS REVIEW

Presenter:

AGENDA Soorge Davis

Organization/Date:

FCE/EVA 11-19-99

¢ Mission Requirements

e Open Work Schedule

FCE/ EVA - 1 USA

United Space Atliance




STS-103 FLIGHT READINESS REVIEW

Presenter:
George Davis

STS'1 03 M!SSEON REQUEREMENTS Organization/Date:
FCE/EVA 11-19-99

« Except for open work, all known mission requirements
identified by the documents below have been met,

— CCCD: SGD32104426-301, Revision C05, November 12, 1999
— MECSLSI: V072-200180-Rev E01, October 18, 1999
— ESEL CCBD: H0664R6: RN99-04, November 8, 1999

— Photo/TV requirements stowage document: SP-SH-2001-103,
Revision A, November 2, 1999

FCE/EVA - 2 USA

United Space Allisnce




STS-103 FLIGHT READINESS REVIEW

STS-103 MISSION REQUIREMENTS

Presenter:
George Davis

Organization/Date:

FCE/EVA 11-19-99

Event

OMI V1103.02 Support (EMU installation and test)
Locker Packing and Close-out (Houston and KSC)

Crew Food Service (JSC and KSC)

Crew Suiting (at KSC)

Schedule

November 18, 1999
Thru November 29, 1999

November 29
thru December 6,1999

December 6, 1999

ECE/EVA IS READY FOR FLIGHT

FCE/EVA- 3

USA

Unitedt Space Alfisnce




STS-103 FLIGHT READINESS REVIEW
Presenter:

Orbiter/11-19-99

FLIGHT READINESS STATEMENT

103fpfrs.ppt 11/16/89 3:00pm
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SPACE SHUTTLE VEHICLE ENGINEERING OFFICE
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STS-103 FLIGHT READINESS REVIEW
Presenter:

Organization/Date:

Orbiter/11-19-99

BACKUP INFORMATION

103ipbu.ppt 11/18/89 2.30pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:

Organization/Daie:

Orbiter/11-19-99

PREVIOUS FLIGHT ANOMALIES

BACKUP

103tphu.ppt 11/18/98 2:30pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:
PREVIOUS
IN-FLIGHT ANCOMALIES Organization/Date:
G o Orbiter/11-19-99

STS-93 In-Flight Anomalies, Previous Space
Shuttle Mission

* 1 Problem identified
* Details presented on following pages

STS-96 In-Flight Anomalies, Previous OV-103
Mission

* 5 Problems identified
* Detaiis presented on following pages

All Anomalies and Funnies Have Been Reviewed
and None Constrain STS-103 Rollout

103tpbu.ppt 11/18/89 2:30pm
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STS-103 FLIGHT READINESS REVIEW
Presenter:

Organization/Date:

Orbiter/11-19-99

STS-93 IN-FLIGHT ANOMALIES
BACKUP

103ipbu.pot 11/18/98 2:30pm
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STS-103 FLIGHT READINESS REVIEW

PREVIOUS SPACE SHUTTLE Presenter:
MISSION OV-102 STS-93 Organization/Date:
IN-FLIGHT ANOMALIES Orbiter/11-19-99

1 Probiem Under Evaluation:

® STS-93-V-01: AC1 Phase A short | Special Topic

* Approximately 5 seconds into the STS-93 mission, a
momentary short on AC1 phase “A” was detected

* A current spike in excess of 20 amps was observed on
AC1 phase “A” for approximately 500 milliseconds

® The SSME-1 controller DCU-A and SSME-3 controller
DCU-B failed

* All Orbiter systems which were powered by AC1 at the
time of the short reacted to the under-voltage condition as
expected

* Recovered following the short

» Continued to function nominalily for the remainder of the
| mission
? * OV-103 wiring has been inspected
| * All anomalous conditions have been noted and repaired

» Retest requirements have been defined and
are currently in work

103fpbu.ppt $1/18/98 2:30pm
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STS-103 FLIGHT READINESS REVIEW
Presenter:

Organization/Date:

Orbiter/11-19-99

STS-96 IN-FLIGHT ANOMALIES
BACKUP

103fpbu.ppt 11/18/98 2:30pm
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STS-103 FLIGHT READINESS REVIEW

PREVIOUS SPACE SHUTTLE MISSION |Fresenter:
OV-103 STS-96 Organization/Date:
IN-FLIGHT ANOMALIES Orbiter/11-19-99

5 Problems Have Been Identified As In-Flight
Anomalies:
®* STS-96-V-01: F4R Thruster failed leak

* RCS thruster F4R (S/N 653) was deselected by the
Redundancy Management (RM) as failed leak when
the fuel injector temperature dropped below 20°F

* Temperature immediately returned to normal

* Thruster was reselected and placed in second priority,
but was not required for the remainder of the mission

* Thruster was deselected prior to RCS hot-fire and both
thrusters on FRCS manifold 4 have been replaced

* Primary thrusters have multiple redundancy (Crit 1R3)
for all nominal mission phases

103fpbu.ppt 11/18/93 2:30pm
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STS-103 FLIGHT READINESS REVIEW

PREVIOUS SPACE SHUTTLE MISSION Presenter:
OV-103 STS-96 Organization/Date:
IN-FLIGHT ANOMALIES Orbiter/11-19-99

3 Problems Have Been Identified As In-Flight
Anomalies: (Cont)

* STS-96-V-02: Right OMS engine ball valve sluggish
operation

* During STS-96 OMS assist burn, the right OMS engine
(S/N 114) bipropellant valve #2 had a slow opening time

* Opening time was within spec on subsequent burns
during mission
* Opening time was at the File IX allowable limit of 0.8
second

* Probable cause is binding in bipropellant valve due to
propellant permeation

* Long engine wet time and downtime period between
flights may contribute to this

| * Failure did not affect engine performance
; * Engine has been removed and replaced

® TT&E is currently in work at WSTF
* OMS engines are criticality 1R/2

103fpbu.ppt 11/18/99 2:30pm
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STS-103 FLIGHT READINESS REVIEW

PREVIOUS SPACE SHUTTLE MISSION |Fresenter:
OV-103 STS-96 Organization/Date:
IN-FLIGHT ANOMALIES Orbiter/11-19-99

5 Problems Have Been Identified As In-Flight
Anomalies: (Cont)

®* STS-96-V-03: Vestibule pressure loss

during EVA

* During external airlock depressurization for EVA, an
indication of leakage from the vestibule to the airlock was
noted

* Airlock/vestibule delta pressure data indicated the
transfer of gas across the hatch, relieving the delta
pressure load

* Post-flight troubleshooting isolated cause of leak path
through hatch/collar seal due to high negative delta
pressure

* Cause attributed to hatch seal not to drawing
dimension in combination with large collar gap

* No further troubleshooting/re-rigging planned for this flow

* D hatch seal (during STS-103) is not exposed to
any negative delta pressures

®* PRT has follow on action to evaluate rigging specification
to ensure future negative D hatch seal capability

103tpbu.ppt 11/18/98 2:30pm
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STS-103 FLIGHT READINESS REVIEW

PREVIOUS SPACE SHUTTLE MISSION |Fresenter:
OV-103 STS-96 Organization/Date:
IN-FLIGHT ANOMALIES Orbiter/11-19-99

9 Problems Have Been Identified As In-Flight
Anomalies: (Cont)

* STS-96-V-04: Humidity separator B water carryover

* At approximately 001:01:30 MET, during a planned crew
inspection, water was detected in the ECLSS bay area
near the humidity separator

* Humidity separator B was running during that time

* Crew observed water exiting the humidity separator air
outlet port

* Crew removed the water and switched from humidity
separator Bto A

* Data review indicated no leakage in any water-related
systems (water coolant loop, supply and waste water
tanks)

* Cause of problem has been verified to be clogging of the
humidity separator’s water flow path by small amount of
debris and HX hydrophilic coating material

103fpbu.ppt 11/18/32 2:30pm
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STS-103 FLIGHT READINESS REVIEW

PREVIOUS SPACE SHUTTLE MISSION |Fresenter:
OV-103 STS-96 Organization/Date:
IN-FLIGHT ANOMALIES Orbiter/11-19-99

YV

5 Problems Have Been Identified As In-Flight
Anomalies: (Cont)

* STS-96-V-04: Humidity separator B water carryover
(cont)
® Clogging of separator is a function of time

® Not an immediate effect but debris builds over several
missions

® Redundant separator available

® Contingency procedure to effect minimum duration
mission in the event of complete loss of humidity
separators

® The humidity separator has been removed and replaced

103fpbu.ppt 11/18/89 2:30pm
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STS-103 FLIGHT READINESS REVIEW

PREVIOUS SPACE SHUTTLE MISSION |Fresenter:
OV-103 STS-96 Organization/Date:

5 Problems Have Been Identified As In-Flight
Anomalies: (Cont)

* STS-96-V-05: Space to space communication system
(SSCS) EVA communication problems

(GFE)

103fpbu.ppt 11/18/98 2:30pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:

Organization/Date:

Orbiter/11-19-99

ENGINEERING REQUIREMENTS

BACKUP

103ipbu.ppt 11/18/89 2:30pm

\ eoEING

ORB-BU 13

USA

Lnited Space Alliance



R s

STS-103 FLIGHT READINESS REVIEW

STS-103 OVEI & OMRSD
EXCEPTIONS & WAIVERS

Presenier:

Organization/Date:

Orbiter/11-19-99

Exception /
Waiver

OMRS EK03878

' OMRS WK03875R2

OMRS WK03874R
OMRS WK03873R 1
OMRS EK03877
'OMRS WK03868R1
OMRS WK03883
OVEI Waiver

OVEI Waiver

OVEI Waiver

STS

103

103

103

103

103

103

103

103

103

103 (V05) UNPLANNED PURGE OUTAGE

TITLE

(S00) SCAN RETEST OF RADIATOR DEPLOY TALK

(V30) PLBD MO!STURE CONDITIONING OUTAGE
(V74) UHF AIRLOCK ANTENNA RETURN LOSS

(V42) LV358 R&R RETEST REQUIREMENT

(V41) SSME HOT GAS SYSTEM PRESSURIZATION

APPROVAL
DATE

10/22/99

10/25/99

10/25/99

11/1/99

10/14/98

09/17/99

(V58) HYDRAULIC CIRC PUMP PRESTART CRITERIA

Standard Weight Locker Sleeve Bolt Understrength
for Crash Loads
Light Weight Locker Sleeve Bolt Understrength for

Crash lLoads
Emergency Egress Slide System deceleration strip

Coefficient of Friction is too High

11/01/99
10/29/99

~ 10/29/99

10/29/99

103fpbu.ppt 11/18/98 2:30pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:

Organization/Date:

Orbiter/11-19-99

MISSION KITS
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STS-103 FLIGHT READINESS REVIEW

STS' 1 03 Presenter:
MISSION KIT CONFIGURATIONS |organizationiDate:

Orbiter/11-19-99

* MV0529A
* MV0548A
* MV0O549A
* MV0O617A
* MV0849A
* MV0OG602A

84 Mission Kits Are Manifested (MECSLSI &
CCCD) For STS-103:

* Six are flying for the first time

Rendezvous and docking floodlights
Bulkhead CCTYV illuminators

PLB floodlights

EVA slidewire

Tool stowage assembly

Lightweight stowage lockers

103fpbu.ppt 11/18/99 2:30pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:

Organization/Date:

Orbiter/11-19-99

STS-103
MISSION KIT CONFIGURATIONS
MISSION KIT TITLE
MV0O072P  PAYLOAD GFE
MVO0O73A  PAYLOAD SUPPORT EQUIPMENT
MV0076A  ORBITER DOCKING SYSTEM MECHANISM
MV0082A  REMOTE MANIPULATOR SYSTEM (SRMS)
MV0412A  S-BAND FM SYSTEM
MVO413A  CENTAUR STRUCTURE
MV0426A  MADS il
MV0465A  GN2 SUPPLY
MV0485A  TACAN COOLING PROVISIONS
MV0494A  GPS/INS DTO
MVO520A  PAYLOAD HEAT REJECTION (RAD PANELS)
MVO525A  PRSD SYSTEM TANK SET 4
MV0520A  RENDEZVOUS AND DOCKING FLOODLIGHT
MV0532A  PAYLOAD BAY LINER
MVO0539A  RTG COOLING AND GN2 PURGE
MV0544A  PRSD TANK SET 4
MV0545A  COMSEC EQUIPMENT
MV0546A  THERMAL CONTROL ACCOMMODATION KIT

* FIRST FLIGHT

COMMENTS
PAYLOAD KIT

NEW SEAL DESIGN

103tpbu.ppt 11/18/98 2:30pm
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STS-103 FLIGHT READINESS REVIEW

STS-103

MISSION KIT CONFIGURATIONS

Presenter:

Organization/Date:

Orbiter/11-19-99

*

*

MISSION KIT TITLE

MVO0E48A

BULKHEAD CLOSED CIRCUIT TV

CONFIGS. (GFE)

MV(0549A
MVO557A
MVO0566A
MVO568A
MV0573A

MVOB17A
(GFE)

MVCB22A
MV0643A
MVO0702A
MVO711A
MV0O712A

MVQ713A
MV0718A
MVQ724A
MVQ725A
MVQ726A

PAYLOAD BAY FLOODLIGHTS

KEEL CAMERA ASSY

PRSD TANK SET 5

PROVISIONS STOWAGE ASSY (PSA)
AFT FUSELAGE BALLAST ASSY

EVA SLIDEWIRE

PAYLOAD BAY FLAG

MMU ORBITER PROVISIONS KIT
PAYLOAD TIMING BUFFER
HARNESS INSTL, 576/603 INTFCE

STD MIXED CARGO HARNESS INSTL
(SMCH)

HARNESS INSTL, 1203/1307 INTFCE
AFT FLIGHT DECK SMCH

GETAWAY SPECIAL (GAS) INTEG HDWE
STD I/F PANEL (SIP) KIT

PAYLOAD ACTIVE COOLING KIT (PACK)

*FIRST FLIGHT

COMMENTS
NEW ILLUMINATOR

NEW SEAL DESIGN

525 LBS.
NEW TETHER HOOK LOCKS

PAYLOAD KIT

PAYLOAD KIT

PAYLOAD KIT
PAYLOAD KIT

103fpbu.ppt 11/18/99 2:30pm
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STS-103 FLIGHT READINESS REVIEW

MISSION KIT CONFiGURATiGNS Organization/Date:

STS-103

Presenter:

Orbiter/11-19-99

MISSION KIT TITLE COMMENTS

MVO727A SPACELAB PAYLOAD BAY FLUID KIT

MVQO725A INCR CAP. ADAPTIVE P/L CARRIER (ICAPC)

MVQ766A PLB CABLE & FLUID LINE LONGERON

MVO787A KEEL CAMERA INST HDWE PAYLOAD KIT

MV0828A EXTERNAL AIRLOCK ODS VENT T-MOD, AIRLOCK
CANOPY SCAR

MV0842A INTEGRATION HARDWARE KIT

MV0845A ISS INTEGRATION HARDWARE UNIQUE LINER CUTOUTS FOR
APCU WIRING

MV0849A TOOL STOWAGE ASSY NEW TOOL STOWAGE
CUSHIONS

MV0846A FIBER OPTICS INTEG HARDWARE FIBER OPTIC CONNECTOR ON
576 BULKHEAD

MVO0866A IVHM REMOVAL OF INSTALLATIONS

MV(0645A LW MAR CLOSEQUT/VELCRO

MV0602A LW STOWAGE LOCKERS FIRST FLIGHT - 20 OF 44

MV0859A FITTINGS - HVY P/L, GALLEY, LW MAR

MV0653A SORG

MVQB27A LIOH CONTAINER

MVO0669A SLEEPING BAGS

* FIRST FLIGHT
103pbu.ppt 11/18/88 2:30pm
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STS-103 FLIGHT READINESS REVIEW

NHSSEON KET CO?\]‘FEGURATiONS Organization/Date:

Presenter:

STS-103

Orbiter/11-19-99

MISSION KIT TITLE COMMENTS

MV0828A

MVOGOBA

MV0627A
MV0B69A
MV0610A
MVO0226A

EXT AIRLOCK

ON ORBIT RETENTION STRAPS
CLOSECUT NETTING
EMERG. EGRESS NETTING
MIDDECK FLOOR PANEL
MFG ACCESS PANEL

576 HATCH STRAP

ON ORBIT BUNGEE

STBD FLOOR STOWAGE BAG
PORT FLOOR STOWAGE BAG
EMU ADAPTER PALLET

20G EMU COVER .

AIRLOCK STOWAGE KIT
SERVICING & COOLING UMBILICAL

MULT. HEADSET ADAPTER PLATE ASSY
CUE CARD SUPPORT

HAND CONTROLLER INSTLN

M/S LW SEATS

* FIRST FLIGHT

103fpbu.ppt 11/18/39 2:30pm
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STS-103 FLIGHT READINES

S REVIEW

MISSION

STS-103
N KiT CONFIGURATIONS

Presenter:

Organization/Date:

Orbiter/11-19-99

MISSION KIT TITLE

MV0225A

MV0612A
MVOG69A
MV0627A
MV0OG69A
MV0424A
MVO669A
MVOB11A
MVOG03A
MVOGO3A
MVOO082A
MV0426A
MV0418A
MVO712A
MVO719A
MVO734A
MV0OB57A

CDR/PLT LW SEATS

COMMENTS

COOLING UNIT MOUNTING BKTS (AFT/STBD)

FLT DATA FILE
EGRESS HANDHOLD

MIDDECK STRUCTURAL CLOSEQUTKIT
WMC & HARDWARE REQUIRED

CPU ORIFICE SCREEN

VOLUME 3B STOWAGE

CIRCUIT BREAKER COLOR CODE KIT
INTERDECK LIGHT SHIELDS
WINDOW SHADES

VOLUME B

VOLUME A

RMS CONTROLLERS/PANELS

A6/A2 D&C PANELS

MCDS

CIP/OPP/OSVU

TVIP/SSP3 - AFT STOWAGE

LI5 ACCESS PANEL

CABLE TRAY

* FIRST FLIGHT

103fobu.ppt 11/18/99 2:30pm
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STS-103 FLIGHT READINESS REVIEW

STS-103

MISSION KIT CONFIGURATIONS

Presenter;

Organization/Date:

Orbiter/11-19-99

MISSION KIT TITLE

MV0607A
MVOB51A
MV0OB69A
MV0B6SA
MVO0O828A
MVO0610A
MVGOO74A
MV0870A
MVO655A
MVO0827A

SKY GENIE

EMERGENCY EGRESS SLIDE
EGRESS PLATFORM

LADDER

FIRE EXTINGUISHER

SPHERICAL STUDS

AV BAY SEC PNL

TEPC PANEL

AV BAY WIRE TRAY - SCAMP
CPU/CABLE/SPARE PDI/SPARE MCIU

*FIRST FLIGHT

COMMENTS

108fpbu.ppt 11/18/39 2:30pm
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STS-103 FLIGHT READINESS REVIEW

Presenier:

Organization/Date:

Orbiter/11-19-99

CONFIGURATION CHANGES
BACKUP
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STS-103 FLIGHT READINESS REVIEW

CONFIGURATION CHANGES | ="

AND CERTEFECAT‘ON ST TUS Qfga.nizai:ioniﬁaie:
Orbiter/11-19-99

OV-103 STS-103 Modification Certification

MCR/Modification Certification Method Certification Approval Approval Remarks
Request No. Date

Test |Analysis| Simifarity

Current Mission
Requirements

19030 X 04-35-643051-001C 9-30-99A| * Removed exiernal alriock depress
Airlock Venting Mod Submitted 8/3/99 valve “tee” and modified depress
valve cap to preclude potential
FIRST FLIGHT HST soiar panel damage during

servicing EVA’s

19331 X N/A *» Removed aft TAA orbiter lighting
Tunnel Adapter wiring - aft TAA not manifested
Lighting Wiring (Backout) this flight
FIRST FLIGHT
15046 X N/A ¢+ Removed IVHM
IVHM SCAR Remaoval wiring/hardware/sensors from
- Mid- Above Liner midbody and aft

- Aft- Wiring/Sensors

11621 N/A = Separates both AC wire
AC Bus Wire Harness harnesses
Separation

FIRST FLIGHT—l

103fpbu.ppt 11/18/99 2:30pm
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STS-103 FLIGHT READINESS REVIEW

CONFIGURATION CHANGES
AND CERTIFICATION STATUS

Presenter:

Organization/Date:

Orbiter/11-19-99

OV-103 STS-103 Modification Certification

Base Heat Shield and
Body Flap Acoustic Cap
Modification

| FIRST FLIGHT l

11621
TSA Fitting Fix and
Blanket Modification

MCR/Modification Certitication Method Certification Approval Approval Remarks
Test | Analysis| Similarity Request No. Date
Current Mission
Bequirements (Cont.)
19398 N/A * Removal of the Space-to-Space
Space-To-Space Orbiter (Certification not affected - Orbiter Radio (SSOR) and the re-
Radio (SSOR) Backout uses previously certified activation of the Air Traffic Contrel
FIRST FLIGHT materiats) {ATC) UHF
18362 X X 139-068-200002-002G 10/14/98A) < Stronger hi-locks in place
Drag Chute Mortar Box Submitted 8/3/99 of rivets
Upgrade e -
¥ 139A-06-200002-002G 10/14/99A * Additional info for original
FIRST FLIGHT Submitted 9/27/95 analysis submitted
X X 02-44-621-0076} 10/28/99A » Drag Chute system less
Errata to QSA moritar strap bolt upgrade
Submitted 9/03/99 11/10/99A * Submitted Erratt\a 11-13-96 to
permit usage during aborts
19392 N/A * Previously certified materials

40-09-362000-001BE
Submitted 10/20/99

+ Same as drag chute mod
stinger microphone

11/16/98A + Facilitates TSA installation
and rigging on airlock truss

E'RST FLIGHT f
103fpbu.ppt 11/18/98 2:30pm
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STS-103 FLIGHT READINESS REVIEW

CONFIGURATION CHANGES

AND CERTIFICATION STATUS

Presenier:

Organization/Date:

Orbiter/11-19-99

OV-103 STS-103 Modification Certification

MCR/Modification Certification Method Certification Approval Approval Remarks
Test |Analysis| Similarity Request No. Date
Future bission
Requirements
19045
Completion of WLE X X 35-08-199200-003R 2/25/99A Partial deferral from flight 26
RCC Insulator Mod
18268 X 114-04-341002D 10/28/99A Partiai instaliation - SCAR
External Airlock Submitted 9/10/99 44 canopy brackets installed
Canopy Mod
X 39-08-362000-001BD 10/14/98A TCS blankets modified to
Submitted 8/08/99 accommaodate installed

brackets
17177
A7 Swiich Panet N/A Removed “Payload/VTR Record”
Decal Mod decal from A7 panel switch 26 to

expose underlying “PAYLOAD”

decal

103fpbu.ppt 11/18/98 2:30pm
A moeme usA
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STS-103 FLIGHT READINESS REVIEW

AND CERT

CONFIGURATION CHANGES
IFICATION STATUS

Presenier:

Organizaiion/Date:

Orbiter/11-19-99

OV-103 STS-103 Modification Certification

Nut-plate Mod

MCR/Modification Certification Method Certitication Approval Approval Remarks
Test | Analysis| Simifarity Request No. Date
Process Improvement
18883 . 01-17-409-0224-0002A 9/03/99A Instalied one new AADT to replace
Advanced Alr Data X . the existing ADTA in avionics bay
Transducer (AADT) [avionics) 1 (slot 1)
Addendum submitted by CAR i i
FIRST FLIGHT 01C on 8/4/99 * Single string development/
confidence flight prior to full
implementation
CAR 010 submitted 3-01-99
b4 X 08-22-613400-001H 10/13/98A] » Blanking plate installed in the crew
[Ducting] compartment avionics bay ECLSS
cooling air supply ducting
17177
Waste Water QD / Urine 03-23-286-0075-0001E | 9/30/99A| + Allows for assembly to take place
Filter Assy Dwg Change at KSC
19288
Compietion Of DMHS X 154-03-350013-001K 3/19/99A Corrects damaged holes and

prevents future damage to the
DMHS heat shield and mounting
structure holes by instailing
stainless steel bushings with
laminated shims

103fpbi.ppt $1/18/99 2:30pm
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STS-103 FLIGHT READINESS REVIEW

CONFIGURATION CHANGES
AND CERTIFICATION STATUS

Presenter:

Organization/Date:

Orbiter/11-19-99

OV-103 STS-103 Modification Certification

MCR/Modification Certification Method Certification Approval Approval Remarks
Test |[Analysis| Similarity Request No. Date
Cortrective Action
19309
Replacement of OMS Pod X 19-07-396001-002P 7M12/99A| « Replaced Y-web door AFRS!
Y-web Door AFRSI Carrier carrier panels with FRSI bonded
Panels With FRS! directly to the structure
Partial - Left OMS only
17177
PL.B Fioodlight X 02-19-704032-001D 8/6/994 | « Partial - 4 of 7 PLB floodiights
iodification changed out
103fpbu.ppt 11/18/89 2:30pm
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STS-103 FLIGHT READINESS REVIEW

AND CERT

Fr=isr~

irie

CONFIGURATION CHANGES
TION STATUS Organization/Date:

Presenter:

Orbiter/11-19-99

OV-103 STS-103 Modification Certification

MCR/Modification Certification Method Certification Approval Approval Remarks
Test | Analysis| Similarity Request No. Date

Corrective Action

19381 X X 01-25-39129185-301D 7/28/99A] + Re- identification deferred from

Lightweight Seat Back [pilot & commander seats] last fiow (Fit. 26)

Mod

X X 01-25-39126815-301B 7/28/99A] = Partial - Re ID only deferred from
[mission specialist seats] last flight
103fpbu.ppt 11/18/98 2:30pm
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STS-103 FLIGHT READINESS REVIEW

CONFIGURATION CHANGES

AND CERTIFIC

ATION STATUS

Presenter:

Organization/Date:

Orbiter/11-19-99

OV-103 STS-103 Modification Certification

MCR/Modification Certification Method Certification Approval Approvai Remarks
Test [ Analysis] Similarity Request No. Date
Certification Extensions
17276 X 01-10-284-0385-1701B 11125/98A) Extends from 27 flights to 100
17-Inch Disconnect CAR 01A submitted 7/26/99 flights
to update the Parker stress
analysis to Rev. B
19196 X 03-20-800-165-501B 8/18/29A Belta qualification vibration test to
Fuel Cell Performance Submitted 8/3/99 extend certification to 100 flights
Menitoring Delta
Certification
Cryo Filter Operational X X 02-15-286-0054-0001B 8/31/9%A Deita qualification to extend filter
Life Extension Submitted 7/15/99 tife from 25 to 65 flights
18863 X X X 04-38-615-0005-0102H 10/13/89A Extension from 1 fiight to
MMU Tape Replacement Submitted 8/26/99 100 flights
19137 X X X 16-16-201-0001-0400AA | 11/08/99A Fuel pump polysulfide sealant
APU Fuel Pump Submitted 10/09/99 only
Redesign - Partial
Hydraulic Pump X 4A-30-281-0025-0002F 11/17/98A Pump configuration issue during
Certification Deviation Submit 11-05-09 certification/ATP
IMU Muffler Acoustic X 03-22-613526-001B T117/98A Aerctffo?icf: foam repflaces 4
Foam : . Scottfeit foam certification goo
Submit 11-05-99 from flight 27 to flight 100

103fpbu.ppt 11/18/99 2:30pm
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STS-103 FLIGHT READINESS REVIEW
Presenter:

Organization/Datie:

Orbiter/11-19-99

SPECIAL TOPICS
BACKUP

103tpbu ppt 11/18/33 2:30pm
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STS-103 FLIGHT READINESS REVIEW
Presenter:

Organization/Date:

Orbiter/11-19-99

D&C PANEL C3 MAIN ENGINE SHUTDOWN
SWITCH MARKING ERROR

BACKUP
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STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE
SHUTDOWN SWITCH
MARKING ERROR

Presenter:

Organization/Date:

Orbiter/11-19-99

Main Engine Shutdown Switches (Panel C3)

INCORRECT MARKING (OV-102 & SUBS) CORRECT MARKING
— MAIN ENGINE —MAIN ENGINE
SHUT DOWN SHUT DOWN
CTR CTR

LEFT RIGHT

AB1| AB2l-———— Error

FE1l FF2
BC2 | CA2 [CAS BC3
FF2 | FF3 FF3 | FF4

Figure 1

RIGHT

ABT|BC1
FF1lFF2

BC2 | CA2 | ECAB BC3
Fr2 | FF3 FE3 | Fr4

Note: Drawing for illustration purposes only

103fpbu.ppt 11/18/93 2:30pm
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STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE Presenter:
SHUTDOWN SWITCH Organization/Date:
MARKING ERROR Orbiter/11-19-99

Discussion: (Cont)
* Orbiter wiring drawings are controlled at different
levels

* The Automated Wire List (AWL) is a formally
released, Configuration Management controlled,
Engineering Product

* |dentifies all Orbiter wire, harnesses, cables,
connectors, pins, etc.

* Parts traceability requirements are imposed

* [dentifies end-to-end terminations, routing and wire
lengths of Orbiter wiring

¢ Engineering requirements for Manufacturing, Test and
Installation of Orbiter wiring

* Changed only with Program direction

103fpbu.ppt 11/18/88 2:30pm
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STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE Presenter:
SHUTDOWN SWiTCH Organization/Date:
MARKING ERROR Orbiter/11-19-99

Discussion: (Cont)
* Orbiter wiring drawings are controlled at different
levels

® The Orbiter Subsystem Schematics are released for
“Reference Only”

* “Reference Only” means “Cannot be used to
manufacture hardware”

* No parts traceability requirements imposed

* Subsystem Schematics are an end-to-end mapping of
Orbiter electrical wiring/system functionality

® Tool used in Orbiter Design/Development to
coordinate system options, resolve conflicts among
systems prior to release to Manufacturing by the AWL

* Subsystem Schematics control is maintained within
RSS Avionics Design Engineering

® Program CM requirements not imposed

® Design changes accumulated and incorporated at
periodic intervais

103fpbu_ppt 11/18/99 2:30pm
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STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE Presenter:
SHUTDOWN SWITCH Organization/Date:
MARKING ERROR Orbiter/11-19-99

Actions Taken: (Cont)

¢ Evaluation Determined That ECN Driven Change
Incorporation into Orbiter Schematics is Performed in
a Timely Fashion

* Surveyed change traffic associated with all 520 Orbiter
Schematics

* 97 ECNs processed during last 5 years to incorporate
MCR-driven changes

* 82 ECNs have been incorporated
* 3 ECNs are awaiting incorporation

* 12 ECNs are in-work for modifications not yet
implemented

103tpbu.ppt 11/18/89 2:30pm
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| STS-103 FLIGHT READINESS REVIEW
! D&C PANEL C3 MAIN ENGINE Presenter:

SHUTDOWN SWITCH Organization/Date:
| MARKING ERROR Orbiter/11-19-99

NOMENCLATURE ERRORS FOR SUPPLEMENTAL DECALS

THESE DECALS HAVE BEEN

CORRECTED ON THE
VEHICLE (11/17/99)
VST00000 V7000000 . pcnn\vmc.rsmanmm
_ SLESYSTRV [HCAL AL ‘
SWNTCH SCHRVIATIC AN DAG INSTL DAG V-t 104 O-105 Q-1
PANEL ¥, RCHITRCS XD 345 ACH ACH pq Aq ACH ACH
; PANE_C3 ONIRMANBNGNE SHUIDOAN | ABVFF ABVFFt - ABUFF ABUFH 1| ABY] ABYFF1 | ABYFF

PANEL C3 RGHTVAINENGNE SHUTDOAN]

PANEL L1, LOCP1 RADBYPASSWLVMILE

PANEL L, LOOP2 RADBYPASSMVMIIE

103fpbu.ppt 11/18/98 2:30pm
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STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE

SHUTDOWN SWITCH
MARKING ERROR

Presenter:

Organization/Date:

Orbiter/11-19-99

NOMENCLATURE STATUS FOR CREW PREFERENCE SUPPLEMENTAL DECALS (1 OF 2)

] VETOXXX XXX LB EE o8 ACTUALVERTELUE CONFIGURATION
N : SUBSVETEN BECAT BECUL B
:PANEL :SYE'EM : SWITCH SCHEM ATIC AW L owa , INSTL DWQ SV¥-103 oV-104 ov¥-105 Qv-102
os : ¢
O E ) : :
LEFY igg ACi '
: ACE 5
XFEED ACT
Az
RIGHT 150 TAEY
AE3
XFEED AEg
TRCE
FWD TNK ISO ACS
A&
i MNF g ACH H
Acz
: ity
i e : .
RCE ” - ©
i LEFT HANK IS0 ¢ AGE Ac3
U, . B et AL LS AN s oo :
ACE Acz .
MNF 160 ACR2/FAL ACZ/FAY t
H AG1/FASB AC1/IFA3
: AcaERe T TACEEAR
: ACEiFA4 ACE/FAG
FAY FAY
e TUXFEEDTT TR s3z7 ACE K&s "
I B L1 €32 ACT o o RS ) ASH
RIGHTITNK 180 1/ &% ACH :
37476 A 845 A ACH
: BIAEETTTTTE R AT ATET
WRFI86 1 TUUgET AEEFE ACZIEAT AC2IERAT RG2IEAT
z I RETIFRS ACTIFAS ACTIFAS ACTIFAS
3 TE] ACIFAE ACEFAZ ACSIFAS ACI/FAE
4 §a8 AEEIFA Y AC3IFAY ACEIFAG AEEIFRS
B 3 §31 FAZ URRE FAZ FaE
IXFEED t/2 EE ‘AtE” Ach ACE ACT
e ; ) TR AT ACH ACH
FT H : i
o CRY 7 i MINAABT ™ TMNATAB A MNA-ABT T M NRTAE -
3 WNETEE: WWEIEGE WMNBECZ M NETEES o
3 "MNC-CA't MNC-CAt MRC-CAT T TMINCIE A
T3 T H T
MPE AN ENBSHUT BW UEY g e BEaiEER BGZiEF2 BO2/FF2 ) BEBIFFE
Coomm T f CASIFFS CAZIEES TG REIRES
i gTH PR ABIIFF1 AB1/EED
: : e SEi e AU 2 BE
: R ey CA3IFFa CASIFFa CA3/FF3 GCABIFF3
BC3/FF4 BCAa/FF4 BC3/FF4 ? ?
3 i
. FLASH EVAP SURPPLY AT 1 i 833 MNAJABZ ~ ‘MNArABZ BNATA
SASEYA el . : A ibe . MNEIEES
ISUPPLY £ 1 524 WNCIABY MNG/ABT
C : 2 CMNATERT TMWRIC AT MHNAICAT
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STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE
SHUTDOWN SWITCH
MARKING ERROR

Presenter:

=Y

Organization/Date:

Orbiter/11-19-99

NOMENCLATURE STATUS FOR CREW PREFERENCE SUPPLEMENTAL DECALS (2 OF 2)

| VEFIRAXKER” HEMESSIES S RETUALVEHRICLE CONFIGURATION
H SUBSYETER " DECAT DECAL
\,F'ANEL SYSTEM SWITCH BCHEM ATIC AWL H bwg INSTL DWG ovV-i03 oV oV 105 Qv-102
Lt
’ CABIN FAN A 557 AC3 K©8 ACE TAEE
8 BEET I AGz AGE X+ )
TEMP CNTR 1 s11 AG2 AG2 AC2
: F] AET ARG Agy
HUMD SE A s TRE AC1 ACH
: : g i AC2 AC:z ATE
WU FANT B X E AT A6 AB1
T ) R LH (Y] Agz
; H I s AEE™ {63 ATE
AVERYFAN i kE ACq A& AGq
o B §% ACE AC2 AGE
AV EAYZFAN [y 8495 -] : Agz ACE
¥ B g8 BEE : AT LYk
AVEAY S FaN A §1§ AEE AES Ay REE
B s20 ACHt ACH ACH ACH
H20 LGOP i A XY AET AL ARG AT
B ACZ Ace AcC2 AG2
H EPC 58 K¢ AT L ACH
i oN" AEE ATH Acs ACE
L6oP 1 BYPASE 84 AE Ads H Acs AC3
T S5 Ay ACs A3 ACe
LOOP 2 BYPASS 57 AT AG1 ATCH ACH
! 3 EL) TRET S A X3
[Kejed 0 g2t REE XT3 ACE
L{60P2 843 Acz ACS ACH -
BRIAT 8P e 531 MNT/ER MNCTERT MNGIGAY T M NETE R
ON CAF LY oA CAE
BRIE Gp¢ §83 MNATABY" WINATABY W N A FA B MNA/AET
i oN AB2 AB2 AB2 ABRZ
¢ EEC aBre 833 VMNEIETE TMNB/ECE WNB/BCE W NB/BGE
¢ 1] BC3 B%s 8¢3 BC3a
EVAP HTEL NOZZLE A 3% MNATBG1 WNATEET WMNATE ST T MNATBE Y
H B MNB/AB2 MNB/AB2 MNB/AB2 M NBfAB2
R'NOZZILE A 355 MNB/BGS MNE/BECS FNB7ECE ™ "UNE/BCE
B MNC/AEAT MNGICAT MRNCTEA M N ETERT
iINHE CRNTRTNK A "GEE §iz W NA/ECE W NAJBCE MNATETE MNATBCS
; ’ ON MNGC/AB1-CAZ MNC/ABY-CAZ2Z MNC/AB1-CA2Z:MNC/AB1-CA2
INK B8 GPFE $43 MNGBGS MNC/BCE WNC/BES MNE/BCZ
i : ON o CRNBA BRI RY M NE A B AT MNEIABEIEAT TINETAE R E AT
FREON PILoDPF A §33 ACH ACH L UTTREd ACH
) o B A2 AG3 Acz A3
LGP 2 A §54 Acy AG3 Ac3 AEE '“
o B AT AGY H AT AT
RAG CNTRLOG Y A §36 AC? ACE ACZ AEE
: : B AT ACH AT AdT
LoaPE A §57 ACE AcE ACE AE
8 AT ACT ACY AC
EYPASS VAIVE :
FLOW s29 AC2/ACH AC2/ACH i AGC2/ACH AC2/ACH
FLOW 530 ACE/ACH ACS/ACIH AC2/ACH
MAN 538 1 MNCTECT B " MNCI/BG
TMENATABT W NA/ABY
MAN 36 W NBTCRY MNBIGAT
o TMNATABY MNAJABY
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STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE

SHUTDOWN SWITCH
MARKING ERROR

Presenter:

Organization/Date:

Orbiter/11-19-99

Results of Subsystem Schematic vs. AWL Verification for Crit. 1/1 FMEA/CIL items

- FUNCTIONAL ERRORS
MISSING INCORRECT
RS AFF]
CRIT 1/1 FUNCTIONS  SCHEMATICS INFORMATION INFORMATION Riyidivlouty g{gﬁ
1 HELIUM BLOW DOWN VALVES VS70-410139 0 0 0
2 LH2 HELIUM MANIFOLD REPRESS VALVES V§70-410139 1 0 0
3 RCS OXID/FUEL TANK ISOLATION VALVES VS70-420303 3 2z 0
- - T - VS70-420303 0 0 0
4 LH2 RECIACULATION DISCONNECT VALVE V570-410129 0 o 0
5§ 102 POGO RECIBRCULATION VALVES VS70-410118 [ 0 0 B
6 LEFT & RIGHT OMS ENGINE PRESS IS0 VALVES VS70-430209 0 0 0
VS70-430309 1 1 0
7 LEFT & RIGHT OMS ENGINE PURGE VALVES VS70-430209 4 1 0
T A VS$70-430309° i B 0 0
8  GH2 FLOW CONTROL VALVES _VS70-410169 3 - 0 0
8 APUGGVM SHUTOFF VALVE CONTROL VS70-460109 1 0 0
10 RMS POWER VS70-540109 0 0 0
i1 RMS CONNEGTORS V§70-540109 6 6§ 0
12 APU FUEL LINE HEATERS VS70-460109 24 3 0
13 LANDING GEAR DOWN CONTROL VS§70-510109 3 B 0
TOTAL: 47 19 ¢
| MISSING INFORMATION: INCORRECT INFORMATION:
- CABLE HARNESS REFERENCE DESIGNATOA (16) - CABLE HARNESS REFERENCE DESIGNATOR (6)
.- LRU REFERENCE DESIGNATOR (1) - CONNECTOR REFERENCE DESIGNATOR (1)
.- CONNECTOR REFERENCE DESIGNATOR (2) - PIN OR SPLICE IDENTIFICATION (8)
- PIN OR SPLICE IDENTIFICATION (27} - WIRE ROUTING {4)
T COMPONENT (7) :
e — 103fpbu.ppt 11/18/99 2:30pm
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STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE | Presenter:

SHUTDOWN SWITCH Sromiate
MARKING ERROR Orbiter/1 1-

n/Da
1

ate:
9-99

FUNCTIONAL ERRQORS
. . MISSING INCORRECT
MPS Subsystem Drawing Review SCHEMATICS INFORMATION INFORMATION (ERRORS AFFECTING
o ORBITER GPERATION)
1 MPS Feed, Recirculation & POGO VS70-410119 4 2 ]
2 SSME interface i V570-410149 16 16 0
3 MPS Liquid level and pressurization and control V570-410169 14 3 0
A ; 0 0 0
TOTAL: 34 21 o
MISSING INFORMATION: ' o | INCORRECT INEORMA TION:
- CABLE HARNESS REFERENCE DESIGNATOR - CABLE HARNESS REFERENCE DESIGNATOR
- LRU REFERENCE DESIGNATOR ;- CONNECTOR REFERENCE DESIGNATOR
- CONNECTOR REFERENCE DESIGNATOR i~ PIN OR SPLICE IDENTIFICATION
- PIN OR SPLICE [DENTIFICATION © L WIRE ROUTING

- COMPONENT

Table 2
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MCR
8613
8644
10496
11719

12154
12999
13257

16785

17004 ...

17177
17177
17222
17306
17605
17631
17631

17908

17914
17961
18099

18099

18156
18170
18189
18189
18194

18212

18221

18223

18235
18256
18305
18315
18315
18349
18349

STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE

SHUTDOWN SWITCH
MARKING ERROR

Presenter:

Organization/Date:

Orbiter/11-19-99

REF ECN TITLE ECN DATES STATUS (Schematic Incor,
.104-25020 MIR 2/QDS Interface Def ..Jan-9s .. COMPLETED .
104-25021 Payload Pwr Sw Unit Update Jan-95 COMPLETED
105-0073 impt SSME B-II Controller 9/91,5/94 _ COMPLETED
103-25013 APU Witr Valve Redesign . . 5/93,1/94 COMPLETED |
105-25005 ET Door/Uplock Latch Actuators 5/93,10/94(both WD) N COMPLETED
105-25010 OV105 Land'g Gear Deploy Rewire Jan-g6 COMPLETED
16928/1813: 105-0025 PRSD 5th Tank QV 105 88,89,92,94 COMPLETED
103-20003 Orb/ET Con WH Redesign 8/91 WD 3-2-94 COMPLETED
.103-09003 Reloc Bay 2 BN2 Tank-Bay 10 4/91 WD 3-2-94 i e COMPLETED
102-25028 :Removal EDO Cmd Decoder Apr-98 COMPLETED
103-25050 MDM Rech Hydraulic Supt Feb-99 CCMPLETED
PCIN R6491102-25030 Harness Mods for Video Process May-98 COMPLETED
17360 . 102-25007 PCM MH Receiver & Formaiter 4/92,9/94 e COMPLETED.
102-25023 IPP/CRT Pwr Switches Jan-98 R COMPLETED
104-25009 i Docking Cameras,MIR 6/93,9/93,7,7,2/94 COMPLETED
104-25008 1104-26012 i Shuttle MIR Docking 6/93,9/93,1/94,2/94 11/34,3/95.8/95,9/95 COMPLETED
-103-25022 . TPS-Del/React AC Sensors Sep-94. . . COMPLETED
104-25015 Water Spray Boiler 11/93,6/94,1/95 COMPLETED
-103-25015 HLG/NWS Fluid Rtn Path 7/93(WD3/94},3/95 COMPLETED
18888, 10i103-25029 Middeck Pwr Expansion 1/95,8/96,1/97 COMPLETED
. 1103-25034 LCOMSEC Panel Relocation, ... Mar-97 e e COMPLETED
104-25025 - TPS Fleet Instrumentation S 191+ F A o ‘COMPLETED
103-25051 Orb Propellant Tfer System Mar-99 IN WORK
. .103-25017 IS8 ODS/Xint AL 8/94,10/94,12/94,2/35,4/95.8/95,11/95.3/« COMPLETED
103-25031 103-25023 [ISSA/ODS CCTV Sep-94 :{COMPLETED
104-25016 :PCM Prov Mid & Flt Deck 4/94.1/95 ‘COMPLETED
103-25031 - 103-25021 ‘UHF Space to Space Com 10/94,4/95,5/95,2/96,8/06,1/98,8/98 .COMPLETED
18392 -103-25020 GOX FCV Perf Enhance 10/95,7/96 COMPLETED
103-25024 =~ Removal OMS/CF HP Bleed 10/84,12/94 L . COMPLETED
103-25018 :Add Nitro Supply 8/94,2/85 ‘NOT INCORPORATED
102-25013 ‘Delete 102 Flipper Door May-24 COMPLETED
104-25018 Two Temp Hyd Temp Measure 9/94,5/96 COMPLETED
103-25026 ..Orb SCAR-MPLM Coaling Loop 2/85,10/95,1/96,3/96,6/96 COMPLETED
... 103-25041 P/L Heat Exc Line Htrs Study . Feb-28 COMPLETEL
104-25008 1104-25012 Shuttle MIR Docking 6/93,9/93,1/94,2/34,11/34,3/95 8/95.9/95 COMPLETED
104-25017 :Shuttle MIR Mission 8/94,12/94,3/95,4/95,5/95 COMPLETED
Table 3
103tpbu.ppt 11/18/98 2:30pm
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STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE Presenter:
SHUTDOWN SWITCH Organization/Daie:
MARKING ERROR Orbiter/11-19-99

‘MCR REF "ECN TITLE " ECN DATES STATUS (Schematic Incorporation)
18349 f 105-25008 Muiti MIR Ov 103 :8/85,11/95,1/96 .COMPLETED
183581 105-25007 KuBand B Redund Deploy Assy Jul-94 COMPLETED
18382 . ..103-25016 MPS GO2 FCV/SCM :6/95,3/96 .. COMPLETED
18465 103-25025 Two Stage Vent Vaive - ET Jan-85 . .COMPLETED
18555 ‘ 104-25019 . GPS Singte String - 1/95,4/95,4/95,5/95,6/95,8/25 COMPLETED
18556 o 103-25028 _..Removal Xtnl Tank Destruct . 7/95,7/96 COMPLETED
18605 : 102-25014 Blk 1 SSME Instr ‘May-95 ‘COMPLETED
18675 102-25037 OMS Qty Gaging Probe Rem :Oct-98 IN WORK
18695 _ 105-25012  Avionics Bay 3ACool'g Flow . Jan-97 . NOT INCORPORATED
18700 ‘ ] 103-25027 Relocation of 15 Measurements ' Jul-g5 -COMPLETED )
18722 :103-21823 103-25031 .. ISSA Docking Base o 111/95,1/96,2/96,6/96,11/96,4f COMPLETED
18722 : - 105-25009 [SS Deock Base Wiring 2/96,6/96,11/96,4/97 ‘COMPLETED
18774 o 104-25022 ..GPSinsDTO Install 104 11/95,3/96,5/96,11/96 ' COMPLETED
18846 i18g28 - 104-25023 3 String Mgr GPS Impl 96,96,96,97,97,97,11/98 :COMPLETED
18849 : . .103-25032 Integration Com Study 1/97,3/97 -ON HOLD
18872 ‘ 102-25016 Cocling Loop Bypass -10/97,1/98,2/99 COMPLETED
18885 i .103-25033 L BDS/OVI03MIR. T e ... COMPLETED .. ...
18885 105-25018 Safing ISS MIR 8 and 9 Oct-97 COMPLETED
18887 : 102-25015 Solid State Recorder Interfacing Nov-96 COMPLETED
18905 ) 103-25042 o MEDS Util-Telemetry Options Jan-98 ON HOLD
18905 18905 103-25043 MEDS Util-Telemetry Option 1 dJan88 __ONHOLD
18833 ; 104-25026 GPS Ins SIGI Revr Avion Bay Jul-97 :COMPLETED
18933 ‘ 105-25015 GPS SIGI Revr Instal 8/97,12/97 :COMPLETED
18934 ‘ . 102-25019 Four String IMU Repl w/SIGI e MO, 7198 ON HOLD e
18935 . 102-25021 _Differential GPS (ADLR) o May-97 COMPLETED
18965 j 104-25024 Crvo Heater Control Fuse Nov-96 COMPLETED
18980 ‘ 102-25020 F/C Single Cell-Perf Monitor .6/97,7/97,8/97,10/97 COMPLETED
19008 : . 102-25022 S-Band Pre-amp , ‘May-97 . COMPLETED
19016 Lo 102-25017 Vert Tail Strain Gauge-MADS 14/97,4/97 ‘COMPLETED
19016 5 102-25018 Add Rudr/Sped Brake Meas-MAD :4/97,6/97,9/97,10/97 -.COMPLETED
19029 ﬁ 102-25038 Fit Cntrl Pwr Supply o Nov-98 .COMPLETED
19033 Lo 102-25035 Orb/ET Umbil Plate Gap Press Xdc 6/98,10/98,3/98 :COMPLETED
19038 104-25027 Improved MADS Study Apr-g8 -ON HOLD
18046 : 103-2503¢8 IVHM Heds Tech Demon (HTD)-1 12/97,3/98,1/98,5/98 "‘COMPLETED
19047 'UCNT9047 105-25019  Repl OVHD Dock&F/W BikHd Lts __5/986/98,11/38,3/99 _-NOT INCORPORATED
19054 104-25031 Vernier RCS Heater UG Mar-98 COMPLETED
Table 3
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19088
19089
19112
19116

19115

19123
19130

19228
19239

19258

19268

19274
19285
19286
19303
19313
19331
19343

19345

19347
19351
19362

19362

19362
19363

STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE
SHUTDOWN SWITCH
MARKING ERROR

Presenter:

Organization/Date:

Orbiter/11-19-99

REF ‘ECN TITLE ECN DATES STATUS (Schematic Incorporation)
104-25029 Hydraulic Ternp Sen Reloc 2/98,6/98 COMPLETED
102-25625  OMS/RCS Test Point Relocation 2/98,4/98 COMPLETED
105-25016 Wireless Video System 19/97,11/98,2/99 'COMPLETED
103-25037 Standard Fluid Interf Aug-97 COMPLETED
] 102-25027 Orb Alkaline Fu Cell UG | 3/98,12/88,2/199 ON HOLD
119400 102-25026 Solid State Recorder Mass Mmry 3/98,7/98,4/99 IN WORK
 105-25017 - Fwd Blkhd F/L Coldplate Temp 8/97,11/97,4/98 'COMPLETED
104-25030 RMS/ODS Floodlight Redesign Jan-98 'COMPLETED
102-25024 Liquid Flyback Booster-Orbiter Feb-98 ‘ON HOLD
104-25033 ICS Integ Com Study Mar-99 COMPLETED
103-25045 ISSA/ODS-Ext A/L Fid Thermal 8/98,8/98 COMPLETED
© 102-25036 Hydrogeh Tank Fuel Meas Study - Aug-98 ~ COMPLETED
102-25029 Removal OMS X-Feed HP Bleed May-08 COMPLETED
102-25031 OV102 SCAR Wiring for ODS 7/98,7/98,8/98,10/98,1/9¢  COMPLETED
102-25032 OMS/RCS-Fwd BCS Intercon Jun-98 ON HOLD
102-25034 102 DFI Wiring Removal 7/98,3/99 COMPLETED
103-25046 ISS/ODS-Wiring TAA Lts. X A/L 9/9811/98  COMPLETED
103-25047 MPLM Cooling System Dec-98 COMPLETED
103-25049 Volume D Instll Eng'g Dec-98 ON HOLD
104-25032 Re-installation of TACANS Oct-98 COMPLETED
102-25040  Tile Gap Heating OEX Panel Apr-99 COMPLETED
102-25039 Drag Chute Dr Instrumentation Dec-98 COMPLETED
103-25048 Drag Chute Dr Instrumentation 11/98,2/99,3/39 'COMPLETED
105-25022 Drag Chute Door instrumentation 2/99,3/99 R COMPLETED
102-25041 Three Stg SCAR Instl OV 102 Mar-9g COMPLETED
Table 3
103fpbu.ppt 11/18/98 2:30pm
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STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE Presenter:
SHUTDOWN SWITCH Organization/Date:
MARKING ERROR Orbiter/11-19-99

DOCUMENT REV | REV_DATE | LAST_EC EO DATE TITLE

ws7oaioiie” {BCHENATIC DIAGHAMNPS FEED N LATION & £0GQ SUBSYS ™
ysyéedionis” ® TSCHEMATIC DIAGRAM MPE FEED, RE( UATIGN 8 BE88 SUBSVATE
(vsToq10122 M CHEMAT RAM-MPS FILLRELIEF & ET DiSCONNECT SUBSYS
"5 ‘SCHENATIC BIAGRAMCHFS FILL RELIEF & ET DISCONNEGT SUBSYSTEM
T SCHEMAT IC BINGRAMMPS, HE SUBSYSTEM

VE7aLorde [ "SCHEMATC DIAGRAM-MPS.HE SUBSVETEM

VSTRa10142 a oinens SCHEMAT K DIAGRAM-MPS, SSME INTERFACE SUBSYSTEM

VEdinide T TE T gy SCHEMATIC DIAGFRAM MPS,SSME HTERFACE SUBSYSTEM
VeroaneEz " M T TG e SCHEMATIC DIAGRAM-IPE PANEL INTERFACE SUBSYSTEM N
VEY0410169 H 1101294 SCHEMATIG DIAGRAM-MPS PANEL INTEAFACE SUBSYSTEM
iveToa10i62 [ | SCHEMATIC DIAG RAM-MPS LIQUID LEVEL & PRESSURIZATION CONT SUBSYS
VB70-210169 P SCHEMATIC DIAGRAR-MPS LIGUID [EVEL & PRESSURIZATION CONT SUBSYS
vsroa1oiss A SCHEMATIC DIAGRAM MPS FEED, HESTRSULATION § FOa0 MPTA
‘vEro-ti02e8 A SCHEMATIC DIAGFRAM MPS FILL AELIEF & ET DISCONNECT MPTA
ive7e-4r0u88 A SCHEMAT K DIAGAAM-MPS HE SUBSYSTEMMPTA

Vgto-i164sd 3 SEAEMATIC DIAG RAM MPS SSME INTERFAGE MPTA SUB-SVSTEM
‘v§76.i10588 A 12228 : SGHEMATIC DIAG RAM MPS LIGUID (VI B PHESS CENT SUBSVE MeTA
VST0.420102 ] o4/0k/98 SGHEMATIC DIAGRAM-RCS SUBSYSTEM CONTROL FORWARD MODULE
V70420109 E 04708 SGHEMATIC DIAGRAM-RCS SUBSYSTEM CONT ROL FORWARD MODULE
VS70-420202 87 Bikmms T SCHEMATIC DG HA-AFT ACS SUBSVETEM CONTROL RIGHT OMS POD
V870420203 E Gaf2dsE SCHEMATIC DIAGRAM-AFT RGS SUBSYSTEM CONTROL RIGHT OMS POD:
V870220200 o 04724738 SCHEMATIC DIAGRAM-AFT RS SUBSYETEM CONTROL RIGHT OMS POD
V$70-420502 H 0420788 SCHERATIC DIAGRAM-AFT RCS SUBSYSTEM CONTROL LEFT OMS POD
V570-420303 ] LT " SCHEMATIC DIAGRAM-AFT ROS SUBSVSTEM CONTROE Lei-T BIE B ™
VS70.420308 E 0412498 SCHEMATIG DIAGRAM-AFT RGS SUBSYSTEM CONT LEET OMS POD
V870430202 3 0412388 SCHEMATIC DIGRAM-OMS SUBSYSTEN CONTROL RIGHY POD
WETO-430209 k) Bafgs” SCHEMATICE TAGFIM - GRS SUESTST &M CONTROL RIGHT POD
ivsT0-430302 K 11188 SCHEMATIC DIAGHAM CME SUBSYSTEM CONTROL LEFT POD
1v870-430308 [3 0412398 SCHEMATIC DIABRAM - OMS SUBSYSTEM CONTROL LEFT POD
(V10430402 A 08/20/81 SCHEMATIC DIAGRAM-OMS SUBSYSTEM CONTROL OME KIT
WE70-450408 WG ok T " ISCHTMATIC DIAGRAM-OMS SUBSYSTER CONTRGL DME RiT
V870450101 ] 11405/75 <oz OMOMTE  SCHEMATKS DIAGRAM-FUEL CELL CONTROL SUBSYSTEM

VEI0-450102 3 a/isie2 SCHEMATIC DING HAM-FUEL CELL CONTRGL SUBSYSTEM

VS0 4B0105 G 112635 " SEHEMATIC DIKGHAM - FUEL CELL cONTROL SUBSYSTEM

¥870-450103 F 120863 SCHEMATIC DIAGRAM-FUEL CELL CONTROL SUBSYSTEM

V70450112 3 oanTm SCHEMATIC DIAGIRAM-FUEL CELL CONTROL BUBSYSTEM

(WETO-450119 G 03i28/01 'SCHEMATIC DIAGRAM FUEL GELL CONTROL SUBSYSTEM

VE7O-450122 [ 11426095 {FUEL GELL CONTROL

V8Foussise T A 121385 SCHEMATIC DIAGRAM-FUEL GELL CONTROY SUiBs

V§P0-450201 [ 0BN2/E Doz 07/02/76  {SCHEMATIO DIAGRAM _ HI PRESSURE GAS

V570450202 a oriTriet SCHEMATIC DIAGHAM-GRYQ SUBSYSTEM

vEToasnoes o 120596 SSCREMATIC DIAGFAN - BRYG SUBSYSTEM

ViFg-dbolon” R Garanies ) T SEHEMATIC DIAGFAM CRYC SUBSYSTEM

v§70a80212 O : osksmt SCHEMATIC DIAGRAM - GRYQ SUBSYSTEM

VS70-450219 3 1205586 'SCHEMATIC DIAGRAM -CRYO SUBSYSTEM

V70450222 ) B (SCHEMATIC DIAGRAM - GRYO SUBSYST EM

VE70-450242 E77 azn4me {VAX) SCHEMATIC DIAG - EDO 16 DAY CHYO MiSSION EXTENSION SUBSYS
V70450244 A 1171485 (VAX) SEHEMATIC DIAGRAM-EDO-28 DAY CRYO MISSION EXTENTION SUBSY:
vsiodsozs T8 XL T 7 g
Vero-aspood T e T e " INYEGRATED SCHEMATIC DIAGRAM-APU SUBSYS INTEGRATED Te&TY
VSTEa8010t £ Ga03TE For O7R2TE SCHERATIC DIAG RAM-AUXILIARY PROPULSION UNIT SUBSYSTEM
V§70-460102 ¥ wW2Eme SCHEMATIC DIAGRAM-AUXILARY POWER UNIT SUBSYSTEM
(V5T0-460103 B dorseimd T e MATIC DA T AR SUBSYETEM

V570-450105 F 1101584 SCHEM DIAG-AUXILIARY PGWER UNIT SUBSYSTEM

VETG-a50108 " 220 SCHEMATIC DIAGRAM-ALIXILIARY POWER UNIT SUBSYSTEM
V§TosgTal E 07102776 Fot o7iz8/77 " IBCHEMATIC DIAGRAM-LANDING BEAR CONTROL SUBSYSTEM
VST0'510102 T 04758555 T SR RATIC DIAGRAMLANDING GEAR GONTROLS SUBSYSTEM
VSTO-510108 P oinam? SCHEMATIC DIAGRAM - LANDING GEAR CONTROUS SUSSVSTEM
VSTO-510201 £ 0818775 Fo3 08116777 SCHEMATIC DIAGRA WHEEL STEERING
W470-510202 F oa/z0imd SCHEMATIC SIAGRAN - USSE WHEEL STEERING SUBSYSTEM
Verostozos “iliokd " BCHEW DIAG - NOSE WHEEL STEE! UBSVETEM

v§70-510200 E OE/LES T " SCHEMATIC DIAGHAM-NGSE WHEE §TEEAIS SHRSYSTEM
VET0-510219 B GE0ES SOHEMATIC DIAGRAM-NOSE WHEEL STEERING SUBSYSTEM
VS70-610802 3 03,22/80 SCHEMATIC DIAGHAI NOSE WHEEL §TEERIND SUBSYSTEM
wETBEESET o7 ekans =] 001477 ISCHEMATIC GiAGELAM-ANT 1 SKID & BRAKES SUBSYSTEM

VS70-620102 P SCHEMATIC DIAGRAM-BRAKE & S$KIJ CONTROL SUBSYSTEM
VS70-520109 N SCHEMATIC DIAGRAM - BRAKE & SKID CONTROL SUBSYSTEM
VE76-620202 [y “(VAX)SCHENATIC DIAGRAM * DRAG GHUTE CONTROL 8UBSYSTEM'
VEroBEsEds T T o " vy SCHEMATIC DIRGRAR GHA SHUTE CONTROL SUBSVSTEM
VE70-540044 o SUISCHEMATIC DIAGRAM PAYLOAD RETENTION SUBSYS(STS-58)
VS76-540079 A ozems T AD)SCHEMATIC DIAGRAM-PAYLDAD RETENFIGN sussvs(smn
Véfokadods T ¢ 022691 HVAX) SOHEMATIC DIAGRAM - PAYLOAT RETENTION SiISYS (8785

Table
Fd 3
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STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE

Presenter:

SHUTDOWN SWITCH
MARKING ERROR

Organization/Date:

Orbiter/11-19-99

DOCUMENT REV . REY DATE - LAST EO ! EO DATE ITITLE

VET-Saina § EAEr (VAXJSCHEMATIC DWEFAW - PA RETENTION SUBSYS (STS-q8)
VSTO-540114 ] e8r2092 i "
Vresionis g Giiama o8 s
¥ST0-540115 B 05/1085
VsTo5a018 T TE 121388 (CACYSCHEMATIC BiAG RAM-BAYLOAD RETENTION SUBSY&MG74s)
VET0-EaDIRR NCOT 122 T CADISCHEMATIC DIAG RAM-PAYLOAD RETENTION SUBSYS(STS-

Bize T TUE T ogifaee ! wa;sanM DIAG - PAYLOAD RETENTION SUBSVSTEM TS d6]
VérosisiaE T e ey T ) " (CADYSCHEMATIC DiAG RAM-BAVI BAB RETE
V$70-540139 NG bR 80 H $(VAX) SCHEMATIC DIAGRAN - PAYLOAD RETENTION SUBSYS (STS-48)
V57050134 051884 " MATIC T NTION SYSBYS (STS-71)
VE7B-Ei0135 [T : " GAD) SCHEMATIC BIAGRAM.PAYLOAD RETERTISHN SUBSVE Wivsy
Ve BAD 1S 06783 ] : (EADY SEHEMAT i DIAGRAM: PAYLOAS RETENTION SUBSYS OV0s5
VST0-540142 omame H {CAD) SCHEMATIC DIAGIRAM-PAYLOAD BETENTION SUBSYS (Mve74s

(GAD) SCHEMATIC DIAGRAM-PAYLOAD 'H!;‘rENI‘EBN SUBSYS (STS-14)

VET0-540164
VE0-540155 (R
YS10-540162 (VAX} SCRENIATIC DIAGRAM-PAYLOAD RETENTION SUBSYS (STS-a2)
va76-540168 " (cm)schwmc DIAGRAN-PAYLOAD RETENTION SUBSYE[STS 16)
V875640164 (VAR SOHENIAYIC DIAGRAI PAYLGAD RETENTIGN SUBSYS (575-76)
VE70-540165 (VAX) SCHEMATIC DIAGRAM PAVLOAD RETENTION SUBSYS (51568 ~
VE70-540172 ounzise (VAXISCHEMATIC DIAGRAM-PAYLOAD RETENTION SUBSYSTEMS (STS-35)
VST6-540178 “Ohfsd (CADY SCHEMATIC DIAGRAM-PAYEGAL HETENTION SUBSVS BTSIT
VET0-640174 wrigss T (VAK)! ATHS BIAGFAM BAYLAGD: RETENTION SUBSYS (5TS78)
VS70-540175 o (VAX) SCHEMATIC DIAGFAM PAYLOAD RETENTION SURSYS (STS-68)
VEToB4BIEY : (VAX) SCHEMATIC THIAGRAM PAYLOAD RETENTION suasys (576 37)
varo-5ap783 (VAX}SCHEM DIAG P/ ENTON SYBSVSTEM 5182 1)
UST Rt 8L (VAX} SEHERATIC 6 (OAD RETENTION SUBSYS (5T621)
VS70540188 (VAX) SCHEMATIC DIAGRAH-PAYLGAD HETENTIGN SUBSYS (STS-40)
ST (GAD) SCHEWATIG DIABAAM PAVLOAD RETENTION SUBSYS(Eit)

@rgIwanr>Foarwdonnsneonmo ool

(VAX) SCH 16 Bk
va7oBa0Ted {CAD)SHEMATIC DIAGRANM-PAYLOAD RETENYION SUBSYS(STS 18}
V70540154 " (VAX) SCHEMATIC DIAGIRAM PAYLOAD RET, St (STS84)
¥570-540185 cm)scHEMmc DIAGHAM-BAYLOAD REI’EN‘I’!ON SUBSYS(STS 9
Y&70-640199 VASSEHER DIAG - PLATN SUBSYS (T8 )
V670 540202 {CATIMSCHEMATIC DIAGRAM-PAYLOAD RETENTION SUBSYSTEM
vS70! {VAX) SGHEMATIC DIAQRAM:- PAYLOAD RETENTION SUBSYS (STS-60)
Vit 5
VS7064v209 " SeHENATIC DIRGRAMFATLOAD RETENTION SUBSYSTEM
V870540212 SCHEMATIL DIAGRAM PAYLOAD RETENTICN SUBSYS{VS0001}
VS70-640213 (VAX) SCHEMATIC DIAGRAM - PAYLOAD RETENTION SUBSYS ($T5-63)
V&TE5a0314 ¢ 5 S HETENTION SUBSVS (57526
V70540216 NG 09/18/86 Aoz D 1name T VAGSCHEMATKS DIABRAM PAYLGAD RETENTION SUBSYS {ST5-88)
570540222 H 661587 : (CAR) SCHEMATIC DIAGRAM - PAYLOAD RETENTION SUBSYSTEM
V570540220 NE 7 orems SCHEMATIC DIAGRAM PAYLOAD RETENTION SUBSYS (5T5-24)
aTo-540224 wE AT (VAX) SCHEMATIC BIAG Rl PAVLOAD RETENTIGN SUBSYSTENM (STE05)
VSto-5d0225 [ 1200898 " (CATIAJSCHEMATIC DIAGRAM PAYLOAD RETENTION SUBSYS (575-86)
V870-540220 o oantes (CAD) SCHEMAT IC BIIAGRAM- PAYLOAD RETENTION SUBSYS (61:0)
vereBatiar T NG | owrame (CAD) SCHEMATIC DIACRAM PAYLOAD RETENTION SUBEYE (NASA”
V§70-540233 < {GAD) SCHEMATIC DIAGRAM PAYLOAD KETENT ION SUBSYS (5T5-22)
VE70-540209 A {CAD) SCHEMATIC DIAGRAM-PAYLOAD HETENTION SUBSYS (NASA®
VET0p4d2ez NG (CADY SCHEMATIC DIAGRAM-PAYLOAD RETENTION SUBSYS (STS-
VSTO540245 [ (VAX)SCHEMATIC DIAGRAM PAVLOAD RETENTION SUBSVETEM (4764}
VST0-540244 [ (U} SCHEMATIC DINGHAM - PAYLOAD RETENTION SUBSYS (8T627)
VSTO540249 | B (CADJSCHEMATIC DIAGRAY PAYLQA.D RETERTION SUBSYS(STS6/US
Vgiosdtzsr 6
V570-540053 [} (VAX) SCHEMATIC DIAGRAN PA\‘LOAD RETENTION SUBSYS (§TS-29)
Vi7084025¢ @ (CADJSCHEMATIC DIAGRAM-PAYLOAD RETENTION SUBSYS 510
VS70-580268 e (CAD) SCHEMAT IC DIAG RAM-PAYLOAD RETENTION SUBSYS (51-1)
VST0-540262 A (CADJSCHEMATIC DIAGRAM-PAYLOAD RETENTION SUBSYSMMVO746-0"
VET0 540263 A " (uax) SEHEMATIE BIAGRAN PATLOAD RETENTION (5T5-70) SUBSYSTEM
¥S70-540264 E {CAD) SCHEMATIC DIAGRAM-PAYLOAD RETENTION SUBSYS (S15.31)
VS70540272 8 {CAD} SCHEMATIC DIAGRAM-PAYLOAD RETENTION SUBSYS (61-K)
RUSI AL NG {AX) BOHEMATIC BEAGRAM BavE S4B RETENTION sUSYS (ST5-02)
¥§70-549274 £ (CAD)SEHERIATIC BIAGRAM-BAYLOAD RETENTION SuBSYS*
vsTOS0zTe | (VAX)SCHEMATSG BIAGRAM PAYLOAD RETENTION SUBSYS (87.28)
vsiose02 | B [CADISCHEMATIC DIAGRAM-PAYLOAD AETENTION SUBSTSMMYO-747)
verosade3 g (ViAKY SCHEMATIC DIAGRAM PAYLACD RETENTION SUBSYS (57585
VST0-540284 8 {CAD)SCHEMATIC DIAGRAM-PAYLOAD RETENTION SUBSYS(E L)
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VE79-540885 (CADISCHEMATIC DIAGRAM| PAYLOND R SUBSYE [T1-A)
VE70-54038% (GADiSCHEMATIG GIAGRAM PAYLEAD UBEVE (18]
VSTo540372 (vAX) SCH  BIAGRAM-PAYLOAD RETENTION SUBSYS (STS-62)
VE7O-640878 (CADY SCHERATIC DIAGRAMPAYLOAD RETENTION SUBSYS (61-F)
Vs70.5icaEE (VAK) SEHEMAYIC DIAGRAM-PAYLOAD RETENTION SUBSYS (5T468)
VETS-540384 i " (GAD) SCHEMATIC DIAGRARAPAVEGAD HETERTION SUESVS ¥ 5-58)
VST0-540002 801 P o4nss  (VAX) SCHEMATIC BikGRAM PAVIDAD RETENTION SUBSYSTEM (§T6-67)
V570-540402 ' CHEMATIC © (NG RAW-STARBD MANIP DEPLUT CONTROL SUBSYSTEM
VET0.540409 " SCHEMATIC BAG RAMSTARBOARD MANIP DEPLMT cORTROL 50" "
VSTo-5d0i12 {VAX) SEHEMATIC DIAGRAN PAYLOAD RETENTION SUBSYS (§76-73)
YS70-640418 c (GAD} SOREWATIC DIAGRAMIPAYLOAD RETENTION SUBSYS(STS-30)
VST0-640422 NG NTION'
WBTO-540402 TR
V&7osaoaez T C
VS70-500449 : B
Vérobdniaz R
VsTo-SudasE” A
Vsropdodiz 16T "
WEros40482 | NC {VAX) SCHEMATIC DIAGRAM - PAYLOAD RETENTION SUBSVE (5T5-90
vsrosepanz A VAXJSCHENATE DIRGRAM PAVLOAD FETENTION SUBSYS (5To-59)
VisFegibaaE T H
vsiobioss 18 SCHEMAT I DIAGRAM-POAT MANIFILATOR DERLMT CONTROL
V570540512 [ {SCHEMATIC DIAGRAM: PORT MANIPULATOR DEPLIT GONT SUBSYSTEM
v670-340519 A" TSCHEMATIC DIAGRAM-PGAT BT BONTROL Slidsvs
VeTo-84985E ) SCHEMATIE BIAGRAM RERIG T TOHARM SvasvsTEM
VET0540560 1 NC SCHEMATIC DIAGRAM-REMOTE MANIPULATOR ARM SYBSYSTEM
V705506502 H BCHEMATIC DIAGRAM-STARBD MANIP RETTN LATGH GONTASL SG6™
Vérosasens T B " SCHEMATIC DIAGRAM-STARBD MANIP RETTN LATCH CORNTHEL SUBY
V70540702 L 05716184 o OBMD/B!  SCHEMATIC DIAGRAM-PORT MANIP RETTN LATCH CONT SUBSYSTEM
VS7a-540709 A S5 SCHEMATIC DIAGRAM-PORT MANI RETI N LATEH GONTROL SUB®
VS70-540862 [} Gt th SCHEMATIC DIAGRAN-STARGL MANIE AHM SHLOR JTSNSR
veroduoEed e [T SCHEMATIC DIAGRAM STARBD MANIP ARM SHIBR W8N &
Vstogachzz | A 03124788 SCHEMATIG DIAGRAM STARGD WANIP ARM SHLDR JTSN & RETTN -
V870540802 o ash7/80 DL SCHERMATIC DIAGRAM-PORT MANIP ARM SHLDR JTSNERETTN
V70840005 A a2igsms ) T SEHEMATIC DIAGRAM-PORT MANIP ARM SHLD R TSN & RETTNLCH'
VST6.540822 B oBr24783 SCHEMATIC DIAGRAM-PORT HANIP ARM SHLUR JTSN & RETTN LCH ¢
VSTe-540983 NG o2f218d SCHEMATIC DIAGRAM-PAYLOAD RETENTION SUBSYS (STS-19 OPT"
VST0-560102 a 16727188 SCHEMAT i DIAORAM-EXTERNAL TANK DOORS CONTROL SUS-SYSTEM
V570580188 ¢ 110188 SCHEMATIC DIAGRAM-EXTERNAL TANK DX EONTROL SUB-SYSTEM
vsTo011 | OE 04R02/97 SCHEMATIC DIAGRAM-ESTERNAL YANK DOORS CONTROL SUB-$YSTEM
VSTO-560112 £ Gainan7 SCHEMATIC DIARAM-EXTERNAL TANK DOORS CONTROL SUB-SYSTEM
VE70-580008 c 08N ¢ SCHEMATIC DIAGRAM-HYD RAULIC GONTROL MPTA
V870585167 Bl baiET =] U o7ioaire T GGHEMATIC DIAGRAMHYDRAULIC GONTRGL SUBSVSTE
V878680102 T : " SCHEMATIC BIAG RAMHYORAULIC CONTROL SUBSYSTEM
vsIos80108 ;L SCHEMATIC DIAG RAM-HYDRAULIC CONTROL SUBSYSTEM
VE70-560112 H | SCHEMAYIC DIAGRAM-WATER SPRAY BOIER NG 123
VS70-58011% H SCHEMATIC DIAGRAN-WATER SPRAY BOER NG 23
VSTO-560122 ¢ E (VAX)SCHEMATIC DIAGRAM-WATER SPRAY BOILERS 1.2 4 0 SUBSY
VETO-500102 E " SCHENATIC DIARRAM-KU BAND ANTENNA DEPLOYMENT
VSIG-EB01eE [ "SEHEMATIC DIASRAMKU BAND ANTENNA DEPLOVMENT
VS75-5801 12 A BCHEMATIC DIAGRAN-KU BAND ARTENNA DEPLOVMERNT
vere-se0i1e s SOHEMATIC DIAGRAM-KU BAND ANYENNA DEPLOYMENT
V/70-590202 & : SCHEMATIC DiAGHAM-STAR TRAGKER DOGR AGTUATOR SUBSYSTEM
VSTO-550208 A 0408183 SCHEMATIC DIAIRAM-STAR TRACKER DOOR ACTUATOR SUBSYSTEM
V§70-590304 c oT02r76 oot " oTReTT  TSCHENIATIC DIAG-AIR DATA PROBE DEPLOYMENTEHTR CONT SUBSYS
VS70-5%0302 [ E SCHEMATIC DIAGRAW-AIR DATA PROBE DEPLOYMENT & HEATER
VE70-590308 B BCHEMATIC DIAGRAM-AIR OATA PAOBE GEPLGYMENT AND HAETER
VE70-59040 H SCHEMATIC GIAGRAM-FREON RADIATOR DEPLOYMENT SUBSYSTEM
VSTo-ssas09 8 SCHEMATIC DIAGRAM.FREON RADIATOR DEPLOYMENT SUBSYS
Veroshoses SCHEMATIC DIAGRAM-ACTIVE VENT DOGR SUBSYETEM
$70-5 TETD panem . SCHEMATIC DIAQRAR - AGTIVE VENT DGR SUBEYSTE
e FRE 7 " SCHEMATIE BIAGRAM-URT A AFT VENT $¥$TEM
A 03722778 SCHEMATKC DIRGRAM-CREW INGRESS/EGRESS HATCH LATCH
“NE T siemo | BCHEMATIC DIAGRAM-CREW INGRESS/EORESS, KATCH LATEH
vETougiot § oenzme T ca " o7mSiTr T BCHEMATIC DIAGRAN-ATMOS PHERIE REVITAL FEATIGN SUBSYETEM
VET0-610102 4 ou/1538 SOHEMATIC DIAGRAM-ATMOSPHERIC REVITALIZATION SUBSYSTEM
VS70-610108 NG | osiems SCHEMATIC DIAGRAH-ATM REVITALIZATION SUBSYSTEM
i TR edigiied "SCHEMATIC DIAGRAM - ATMBSPHERIG REVITALIZATION SUBEvaTEM
Vs1ben0208 T 010553 . "SCHEMATIC DIAGAAM ATMOSPHERE REVITALIZATION & PRESEIRE ~
VE70-610205 8 2neme SCHEMATIC DIAORAM-ATHOSPHERE REVITALIZATION & PRESS CONT SYSTEM
VEIo-616308 H 2 ) SCHEMATIC DIAGRAM-ATMOSPHERE AEVITALIZATION & PRESS GONT SYSTEM
VE70810302 [} LInE S B | (VAX)SCHEMATIC 5 cmm REMOVA( SUgSvETEM
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VE7-645162 E SCHEMATIE BIABRAM-ATRLOCK ENVIRSNMENTAL CONT SUasvsTen
veroguios g {VAX) SCHEMATIC DIAGRAM - AIRLOCK ENVIRONMENTAL CONT SUBSYSTEM
virossseiz " G SCHEMATIC DIAGRAVRRL. 758 BERT SUBSYETEM

vET0650819 A SCHEMATIC DIAGFAM-MMU-FSS PORT SUBSYS

vSTosstenr ¢ SCHEMATIC DIAGRAN-MMU-FSS STARDOARD SUBSYS

V70660029 & SCHEMATIC DIAGRAN-MMU-FSS STARBOAHD SUBSYS

YSTO-T10101 [ {SCHEMATIC DIAGRANNERTIAL MELS UNFEMUIGH SURS:
VS70-710102 [ SSCHEM DIAG-INRTL MEASUREMENT UNIT (I XE/MN SUBSYSTEM
VS70-710108 NG ISCHEMATIC DIAGRAM INERTIAL UNIT (iMU)

Lt o SCHEMATIC DiAG RAMATR BATA TRANSDUCER SUBSYSTEM
VETGTi0122 c "EEHEMATIC DiAGHAR ATR BATA YRANSOUCER SUB-SYSTEM
VETOTI0920 | A ISCHEMATIC DIAGRAM AR DATE TRANSDUGER SUB-SYSTEM
vsreTat ) SECHENATIC DUGRAVAIRDATA COMP BACKUP £LT CONT SUBSYS
VS70-Ti0742 © ISCHEMATIC DIAGRANG STAR TRACKER

vazoTigds K " SEHENATIE BIEGRANL STAR TRACKER

vS70-710i5%8 €’ ISCHEMATIC DIWGRAM-ORBITER RATE GYRO GDNG & NAV SYSTEM
VSTG-TI0158 B ISCHEMATIC DIAGRAN-ORBITER RATE GYRO GDNG & NAV SYSTEM
VSTO-7I6172 ¢ SEHEMATIC DIAGHAN-S0LID RKT BSTR RATE 6Vif0' GONG K AV 678
V710178 E “BOHEMATIC DIAGRAM-SOLIC RKT BETA RATE VRO GONE & NAV SURSYETEM
V70720151 SCHEMATIC DIAORAM ENGINE INTRFACE UNITMAIN PROPULSION®
VeI =3 arzerr7 " SCHEMATIC DIRGRAILDATA PAGC &SOFTWARE FLT CONT MDW PWA &
VET0T 30308 F . SCHATIC BRGRALSATA AOE S SEFWAREFLT CONT MOW PWA &
V870.720209 €’

vereTRt - ¢ bor oTm27E

Varoamaiz "R

(3L TR:Y IAGRAN MASS MEMORY i COMPUTER INTERFACE SUBSYSTEM
vsroyeoezt . B Do 002/76 " SCHEMATIC BIAGRAM- COMPUTER PWR & CONTROLS SUBSYSTEM
Vsreizoiy” ¢ K SCHEMATIC DIKGRAM-COMPUTER PWR & CONTROLS SUBSYSTEM
vero-r2022e DY "SGHEMATIC DIAORAM-COMPUTER PIWR & EOKT REE & STIEEVETEM
VeroiazaT TR oot Q7H27E SCHEMATIC DIAGRAM-COMPUTER $VNCHROHN I ZATION AND FAIL §TATS
vsrorzza2 O omeTR2 SCHEMATIC DIAGRAM-COMPUTER SYNCHRONIZATION AND FAR STA"
V8. 756558 B 0915088 "SCHEMATIC GIAGRAM-CHPT R SYNCHRONIZATION AND FAIL STATUS
Vé¥orp0ndi [ 04/15176 " SOHEMATIC DIAGHAM-COMPUTER DATA BUS INTERFAGE SUBSVSTEM
V70720242 c SCHEMATIC DIAORAM-COMPUTER DATA BUS INTERFAGE SUBSYSTEM
VS70.120251 w BG1 "G7ige " SCHERATIC DIAGRAM-COMPUTER T0B/IBU INTERFASE SUBSYSTEN ™
V876730282 NG

V570720259 A o B INTERFACE SUBSYSTEM
vST0-720262 K | SCHEMATIC DIAGRAM-BACK UP FLT CONT COMPUTER INTERFAGE *
VSTO-T20269 [ SGHEMATIC DIAGRAM-BACK UP FLT CONT COMPUTER INTERFAGE *
V§70-720302 @’ TSCHEMATIC DIAGRAMENGINE NTERFASE UNIT DRFE SUE-VETEM
VST0-720308 F SCHEMATIC DIAGRAM - ENGINE (NTFG UNIT DPS SUB-SYSTEM
V870.720401 B SCHEMATIC DIAGRAM-PAYUOAD MM FUNTIONAL INTERFACE
viro-r20501 | NC ¢

vETo-720502 T E

VS70-720511 [ o1 670475 SEHEMATIC GihGRANH

VSTO-720512 c SCHEMATIC DiAGRAM-INTER-COMPUTER DATA BUS 10801 THUR ICB*
vs70-720508 U@ {SCHEMATIC DIAGRAM-INTER COMPUTER DATA BUS ICB01 THRU 16805
VET0T 20851 < ot G026 SOHEMATE BIABRAMDISLE DATABUSES 811 ANd 013

¥§70-720522 5] {SEHEMATIC DIAGRAMOR & § DATABUS O11 £ 012

VS70-720529 NG SCHEMATIC DIAGRAM-DP & § DATA BUS O1-t 8 O1-2

VSTO-T20801 c oo G7i6pi76 " SOHEMATIC DIAGRAN-DATA BUSES P THIRU iPd

¥S70-720582 B SCHEMATIC DIXORAM-DATA BUS IP1 THRU IP5

V570-726539 A .SCHEMAﬂC DIAGRAM - DATA BUS tP1 THRU IPS.

VETOTIEa e Dot o726 - SCHEMATICWIRING GF AND S DATA BUS BUBDY BUBDS TH BUBOS
¥S70-720542 8 “SOHEWATIC DIAGRAMDP AND $ DATA BUSES Bt ANG Fiz
¥570-720548 Ne ISCHEMATIC DIAGRANGDP AND S DATA BUSES P11 AND P2
¥S70.720561 e oot G026 SCHEMATIC DIAGRAM DATA BUS LBBO1 & LBB02

Vgr07 20882 o oar1s1 SCHEMATIC DIAGRALL.DATA BuS (L BB07 & LEE0R "

V570720559 5] 14188 | SCHENATIC DIGERAM-DATA BUS LBEOT & LBBOZ

¥S76-720561 ° ouHaE bor 07276 SCHEMATIC DIAGRAN: DPES DATA BUSES FC1.FC2, FC3 FCAFOS”
VS70-T 20562 H 030205

V570-720569 [ 04104895 SCHEMATIE DIAGRAM - DPAS DATA BUSES FC 12.94.56788
Vs70-7205T1 [ 0411576 L] oMOZAE T SEHEMATIC DIAGRAM-DP AND § DATA BUSES DK1.DK2 AND DK3
VET0-720572 c ozzsRs SGHEMATIC BIAGRAM DP AND § DATA BUSES DK1,0K2/BK3 AND DK4
VS7G-720578 6 ouans SCHEMATIC DIAGRAM-DF AND § DATA BUSES DK1.0K2,0K3 & DK+
V570720581 [ 0411676 ot o776 " SCHEMATIC DIAGRAMEOATA BUSES MMT AND Fidz

Veroidtsbz T B 6472874 TSCHEMATIC DIAGRAM DATA BUS - G117 AND Witz

VS70-720588 A 11038 SCHEMATIC DIAGRAM DATA BUS-HM T AND MM2

viTOT20891  : © 04116176 Doy OTOZTE  SCHEMAYIC DIAGRAM-DATA BUS PLBOI & PLBZ

VSTO 720592 [ 01/20/6% T SEHERATIE DIKGRAMDATA BUS PLBS & PLBOZ

V§70-720509 A T SCHEMATIC DIAQRAM - DATA BUS PLB01 & PLBOZ

V57020662 A 05724188 SGHEMATIG DIAGRANDP & § DATA BUSES FC 12345678 &

Table 4

103fpbu.ppt 11/18/88 2:30pm

@_ﬂafl/w;

ORB-BU 48

USA

United Space Alliance




STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE Presenter:
SHUTDOWN SW!TCH Organization/Date:
MARKING ERROR Orbiter/11-19-99

BOCUMENT " REV | REV_DATE “LAST B0 i EG_BATE “Trrile
VRYG-TI150 NE [Ty (VAR BUEEK RARIAEDE CONFIGURRTISH BISFLAY DRIVER UNiT
VETOTG0IST L Ne | osmoms LT (VAK) SEHENATIC DIAGRAM-CLOCKD VIDERSTATUS DIVIDER'
vsro7801S2 . © 10/26/70 SCHEMATIC DIAGRAM-TIMERS SUBSYSTEM
VSTETINEE NG osmame i 3
vsrtionz T E inifsies - SCHEMATIC DIRGRAM-DEC EXTERISH LIGHTING SUBEVSTEM
VE70-TateER B 1ingR: ) SEHEMATIC DIkGRAM-D & & EXTERIOR LIGHTING SUBSYSTEM
VSTO-7aTE o oeotst | SCHEMATIC DiGFAM DISPLAYS Akib CONTROLS SUBSYSTEM
VsTEFEEE T L o otzoms H ) SCHEMATIC DIAGFRAM DISPLAYS & CONTROLS MEBS o
V570730209 = 0a6m8 HOATIASCHEMATIC DiagRab AIRLSEK MODULE LiGHTING SUBEVETEM
V570750219 6 odnems " HCATIRSCHEMATIC DIAGRAM IANIPULATOR ARM LIGHTING SUBSYSTEM
|¥S70.730222 a oe1ms SCHEMATIC DIAGRA RUMENTANUMERIC LIBHTING SUBSYSTEM
VeTaFsEe T dikdme ! " SCHEMATIE BIAGRAW T NETRAUMERS Lighming SUBSYSTEM
v§76-730232 F 061155 ! : SEREMATIC DIAGRAM EDGE LIOHTED PANELS SUBSYSTEM
vSTO-730238 D obdise SCHEMATIC DIAGRAR-EDGE LIGHTED PANELS SUHSYSTEM
USro-raonen F osisoz - SCHEMATIC DIAGRAM-DSC ANNUNGIATOR SUBSYSTEM
VsTe-30208 A 04risits ! y NRIINCiATOR BUE
VETOFIGE5E (M) 16575 R AM-DEKG MOL INTR/FLD LTG SUB STYSTEM
Vs70-780262 B 05105 SCHEMATIC DIAGRAM-HEAD DISPLAY SUBSYSTEM
VET5.730269 G o4rzar9s BGHEMATIC DIAGRAM-HEAD UP DISPLAY SUBSVSTE
VEIora0ez2 A Gei018a " :SEHEMATIC BIABHA NG BUBSYETER
VE70-781029 NG T winosd X SCHEMATIC DiAGKAM PSA POWER CONTROL PANEL PAYLOAD BAY
VSTO-73311 8 030376 H SCHEMATIC DIAGRAM-DATA BUS SEULEFT DISPLAY PWRIADI®
VETOTRS2T i B oararre SCHEMATIC BIABRANLDATA BUS SEURT DISPLAY FIWRADI conT-
VEFO TR < 120675 Boi T B IATIC BIAGRAM-FEE CHANNEL MONITOR/AI R DATA PROSE ©
: VE70-740100 B Gdndris H BLOCK DIAGRAM-COMMUNICATIONS & TRACKING SUBSYSTEM
Veroraotez |k o8BS i SCHEMATIC DIRORAM KU BAND COMMUNICATIONS SUS.SYSTEM
iVeTi-ra0108 ¥ GoneEs T SCHEMATIC DIAGRAMKI) BANS COMMUNIGATIONS §U8 §vitem
ivéToTd0112 a 0R/RS0E (VAK) SCHEMATIC DINGRAMCRT UHF EVA/ATC TRANSCEIVER
VST 74019 £ vir28/98 {CATIA) SCHEMATIC DIAGRAM-COMM & TRACK UHF EVAIATC TRANSCEIVER
IVSTD.TI0122 3 LoMeles
Vb e T coriedd B TRANSBONDER
VETOTSO2  (E o8iE0fB4 SCHEMATIC DIAGRAMC & T §-BANG POIWER AMP SUBSYSTEM
VET0-740139 SCHEMATIC DIAGRAM-COMM & TRAGK POWER AMP SUBSYSTEM
Mg S DIAGRAM-COMM & TRACK POWER AMP SUBSY
V470780188 D 07128188 SCHERATIC BIAGRAM-COMM AND TRACK RADAR ALTIMETER
vE70-780172 a 01131185 ' SCHEMATIC. DIAGRAM-COMMUNICATION & TRACKING TAGAN SUB-8v5
VE70T01TS H R3S : SCHEMATIC DIAGRAM-COMMUNICATION & TRACKING TACAN SUBSYSTEM
VSTOT4O162 d 105¥1784 ' SCHEMATIC DIAGRAM-TV EENM AND TRACKING SUBSYSTEM
VS76-7 10189 U7 aoaies DT TIBEHEMATIC BIAGRAM TV COMM AND TRACKING SUBSYSTEM
V7o 740158 E 120086 | SCHEMATIC DIAGRAM-TEXT & GRAPHICS SUBSYSTEM
vsioddpgte” Y @ 050179 H TGHENATIC BLOCK DIAG RAM-COMM AND TREKING SUBSYSTEM ™
VEro-7e022¢ o L SGHEMATIC DIAG FAN-C AND T-S-BAND NETWORK SIGNAL PROCESSOR
voro-7a0220 [ @ "I BCHEMATIC DIAGRAM-CET $BANG NETWORK SIGNAL PROGESSOR ™ ™
VigTo-rdoban E odhaies  : SCHEMATIG DIAGRAM-CET PAYLOAD INTERFOGATOR & §ia PROCESS
Ay S S b o -
K ozan T o " SEHEMATIC DIABRAN-AUDIS SOMM £ TRAGKING SUBSYETEN
b ozagms T T T (VAX) SCHEMATLC DIAGRAM-AUDIO COMM & TRACKING SUBSYSTEM
e ek SCHEMATIC DIAGRAN-5 BANB"ANTENNA SWITOH ASSY

H opbsEs
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STS-103 FLIGHT READINESS REVIEW
Presenter:

Organization/Date:

Orbiter/11-19-99

RSC MANIFOLD 5 OXIDIZER
ISOLATION VALVE
BACKUP
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STS-103 FLIGHT READINESS REVIEW

RSC MANIFOLD 5 OXIDIZER |

< g Ri RFIRE LI Organization/Date:
ISOLATION VALVE Orbiter/11-19-99

Manifold 5 Solenoid Valve Usage History

MANIFGLD § SOLENOID VALVE USAGE HISTORY
FODoGr VALVE PARTNUMBER SERIAL  (sLFUGHT #of FLIGHTS REPLACEMENT REPLACEMENT 1sat #of
HMODULE FAC2840420  NUMBER PART NUMBER SERIAL NUMBER FLIGHT  FLIGHTS
¥ C284-0420
ERCZ LV167 -0012 014 STS-t 26
411281
V158 0014 013 STS-t 26 0013 0z7 §TS-107 20
41081 8D
FRC3 LVi§7 0012 (o] STS-14 26
W30/84
V168 0011 035 STS-14 26
/3084
FRCA LV1s7 0012 008 $75-28 20
10/2/85
Lvis8 -00%1 026 8Ts.28 20
1072785
FRCS LVIST 0012 038 STS-4¢ 13
37473
Lvise 0311 036 87549 3
! w2
LPO1 Lv2s7 0012 022 5T5-6 28
44/83
Lvesa -o0tt 020 $TS-6 29
4/8/83
LPO3 Lves7 012 o3n $T5-13 24
47634
Lvass -00t1 024 5TH13 24
4la/sa
LPO4 Lv257 0012 034 sTS-26 20
&17/85
Lv268 -0011 007 8TS-25 20
17/85
LPOS LV257 0012 040 STS-50 5
6/25/02
LW258 0011 037 STS-50 15
26582
RPO1 Lv3s7 -0012 i STS-E a7
/483
Lv3se 0011 ote 556 25 o5t 028 STS-88 2
Y4B3 2208
RPO3 LVas7? 0012 o3t STS-14 27
WA0E4
wass 0011 025 STS-14 27 0011 013 STS-108 26
/3084 T80
RPO4 LVas7 0012 2] STS-24 20
472985
Lvass 0011 car $TS-24 € -001¢ ©08 STS-101 25
42985 TBD
APUS Lvasy 0312 o3 STS-50 14
2582
Lvase 0011 023 ST§-50 14
/2692
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STS-103 FLIGHT READINESS REVIEW
Presenter:

Organization/Date:

Orbiter/11-19-99

HYDRAULIC MAIN PUMP TORSION SPRING
BACKUP
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STS-103 FLIGHT READINESS REVIEW

HYDRAULIC MAIN PUMP Fresenter

: TORSEON SPRENG Organization/Date:
__|Orbiter/11-19-99

Observation:
¢ One of the two main hydrauiic pump torsion springs
was out of the hanger
¢ Wear noted along the side of the hanger and the housing

* Found during failure investigation of pump, MC281-0029-
0008 S/N 192323, for unrelated ATP failure. (leakage at
front housing/mounting flange split line)

Concern:

* Pumps in the field may have the same problem

* Improperly assembled pump with the torsion spring out of
the hanger, could cause erratic discharge pressure and
loss of associated APU/HYD system (1R2)

Acceptable For STS-103 Flight:
* Correct pump torsion spring instaliations have been
verified by x-rays
® Springs properly installed in their respective hangers,
will remain in the hanger

* Hydraulic system is acceptable for flight

103%pbu.ppt 11/18/99 2:30pm
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STS-103 FLIGHT READINESS REVIEW

HYDRAULIC MAIN PUMP —

TORSEGN SPRENG Organization/Date:
Orbiter/11-19-99

TORSION SPRING

SPRING RETAINERS — T CAM PLATE o AL
IMPROPER
i ' %bv“ INSTALLATION
DISCHARGE . — \ .ég
PORT ) : : WP INPUT DRIVE SHAFT
: LErEs s
LA E G IIENES E
by =] =
L “Hr R e "_\\, —+ i —
2 0
YLy p
o '
CYLINDER L0 S SHAFT AND BEARING
| SUBASSY
INLET PORT YLINDE!

|
e‘ CASE DRAIN PORT
|

NOTE: COMPENSATOR, EDV (ELECTRO DEPRESSURIZATION VALVE)
AND STROKING PISTON NOT SHOWN
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STS-103 FLIGHT READINESS REVIEW

HYDRAULIC MAIN PUMP ™

TO RSEON SPRENG Organization/Date:
Orbiter/11-19-99

TORSION
SPRING

M I‘iﬁ
.8
SECTION ’:.;“ "

Torsion Spring Seated in Hanger
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STS-103 FLIGHT READINESS REVIEW

HYDRAULIC MAIN PUMP
TORSION SPRING

Presenter:

Organization/Date:

Orbiter/11-19-99

Damage on Mounting Flange Housing
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STS-103 FLIGHT READINESS REVIEW

HYDRAULIC MAIN PUMP
TORSION SPRING

Presenter:

Organization/Datie:

Orbiter/11-19-99

Hanger Subassembly
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STS-103 FLIGHT READINESS REVIEW

HYDRAULIC MAIN PUMP |

TORSEON SPRENG Organization/Date:
Orbiter/11-19-99

S0 s

Discussion:

* Reviewed flight data and ATP daia
* No indication of erratic or degraded performance
* Reviewed failure history

* SRB pump inspections found pump with both springs not
in hanger cradles (pump passed all ATP requirements)

* No previous report of this problem in Orbiter PRACA
data base

* Reviewed design

* Methods verified that could resuit in improper
installations

* Design precludes properly installed spring coming out of
hanger during operation (requires g-loads of 2500 + g's)

* ABEX determined pump can not be assembled if springs
are swapped during assembly

103fpbu.ppt 11/18/99 2:30pm

United Space Lilisrce



R 000035 S e

§TS-103 FLIGHT READINESS REVIEW

HYDRAULIC MAIN PUMP
TORSION SPRING

Presenter:

Organization/Date:

Orbiter/11-19-99

Discussion: (Cont)
* Reviewed history of failed unit

®* Pump was disassembled in 1996

* Most likely cause of the failure is improper

assembly

* Verified capability of x-ray to detect spring in hanger

° Obtained sample x-ray from supplier

* X-rayed pump (engineering test unit) at Downey as a
proof of concept for x-raying the OV-103 pumps

* OV-103 x-ray’s complete

* All springs verified installed in their hangers
® All other vehicles x-ray’s at KSC complete
* All springs installed in proper position
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STS-103 FLIGHT READINESS REVIEW

HYDRAULIC MAIN PUMP Presenter:

TO RSEON SPRENG Organization/Date:
Orbiter/11-19-99

Risk Assessment:

e Worst case failure could result in pump cam plate jam

® Jammed cam plate results in loss of pump function
(Crit 1R2)

* However, pump design appears to be able to preclude
jamming
Acceptabie For STS-103 Flight:

* Correct pump torsion spring installations have been
verified by x-rays

* Springs properly installed in their respective hangers,
will remain in the hanger

* Hydraulic system is acceptable for flight
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STS-103 FLIGHT READINESS REVIEW

HYDRAULIC MAIN PUMP Presenter:

TORSiON SPRENG Organization/Date:
Orbiter/11-19-99

Follow-On Actions:

* Certification deviation being processed to allow
usage of both numeric and pictorial spring retainer
configurations called out on Abex assembly
drawings

* Deviation will be in force pending approval of
Engineering Design Change Proposal (EDCP)
for both spring retainer configurations
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STS-103 FLIGHT READINESS REVIEW

HYDRAULIC MAIN PUMP

TO RSEON SPRENG Organization/Date:
Orbiter/11-19-99

Pedigree of Failed Pump (S/N 192323) Has Been Reviewed
* Buiit in 1982 MC281-0029-0006
* Installed on OV-103 system 2 since first flight of OV-103 (21 flights)
* Removed during OMM (1995).
¢ Sent to the suppiier for mod to —0007 (depress piston cap), then to
—0008 (depress solenoid wire harness)
* At the supplier, the front housing exhibited scratches and removal of the
hard coat anodize in the stroking piston bore.
* The housing was repaired
* The pump was reassembled and passed ATP (1996)
* Modified with sieeved depress piston cap
* Modified with improved solenoid wire harness
* Installed on OV-105 system 3 at KSC after OMM (1998)
* Flew one flight: STS-89 removed postflight due to leakage at pump
outlet/flexhose interface (ref. KB3980-010)
* 1999 KB3980-010 Outlet leakage failure analysis: Tested at vendor for

over an hour at high temperature (240 F) and full flow. No external leakage
at outlet fitting. Additional testing varying flow from G to full flow detected
small amount of leakage (approx. 2 drops/minute). Outlet fitting was
removed and sent to Downey for F/A. No radial scraiches found. UA
® Qutiet fitting replaced. Performed ATP. Leakage at mid-flange
(front housing / mounting flange housing ). Opened up the pump
and found housing and hanger damage indicating one of the

torsion springs was outside the hanger (ref. AE1848-010)
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STS-103 FLIGHT READINESS REVIEW

HYDRAULIC MAIN PUMP
| TORSION SPRING

Presenter:

Organization/Date:

Orbiter/11-19-99

| Proper Spring Retainer Installation
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STS-103 FLIGHT READINESS REVIEW

HYDRAULIC MAIN PUMP Presenter:

TO RS i O f\i s P R i N G Organization/Date:
Orbiter/11-19-99
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STS-103 FLIGHT READINESS REVIEW

HYDRAULIC MAIN PUMP
TORSION SPRING

Presenter:

Organization/Date:

Orbiter/11-19-99

* ABEX indicated that both installation techniques result in

identical pump performance

'

£y
= L osr

0

i

i

Retainer installation Retainers installed properly

of the subject pump
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STS-103 FLIGHT READINESS REVIEW

HYDRAULIC MAIN PUMP Fresenter:

TORSEON SPRH\iG Orga.nization/Date:
Orbiter/11-19-99

Spring
Grooves

Retainer
Grooves
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| STS-103 FLIGHT READINESS REVIEW
| Presenter:

HYDRAULIC MAIN PUMP

TORSEON SPRiNG Organization/Date:
: Orbiter/11-19-99

:
z
s
|
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HYDRAULIC MAIN PUMP
TORSION SPRING

Presenter:

Organization/Date:

Orbiter/11-19-99
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STS-103 FLIGHT READINESS REVIEW
Presenter:

Organization/Date:

Orbiter/11-19-99

EXTERNAL TANK GO2 2 INCH
DISCONNECT FAILURE ON ET-106
BACKUP
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STS-103 FLIGHT READINESS REVIEW

EXTERNAL TANK GO2 2 INCH
SCONNECT FAILURE ON ET-106 |Oroanization/Date:

Presenter:

Orbiter/11-19-99

DATE SIGNIFICANT EVENT
MR/DR

2/19/67 POPPETS FROM LOT 6-7058 MACHINED AT EVAD. QUANTITY OF 4.

3/28/97 AFTER HONE & AP, PAPER SPECIFIES SPECIAL HANDLING ON 2 POPPETS. REQUIRED CHROME BUILDUP
ON UNDERSIZE END. REQUEST MAX PLATING THICKNESS OF 0.0005"

4/3/97 CHROME PLATING PERFORMED BY DIXON HARDCHROME.

4/14/87 DR 6833¢ 1 OF 4 POPPETS FLAGGED FOR QUT OF ROUNDNESS (0.308¢ - 0.30895).

4/14/97 6-7059 LOT SPLIT INTO 2 LOTS: 6-7059 - DR 68330 POPPET, S/N 7413-6. 6-7059A - REMAINING 3 POPPETS,
S/N 7413-1,2, &3

4/21/97 DR 68330 POPPET (7413-6) DISPOSITIONED FOR USE "AS [S*

4/28/97 DR 68388 [ALL 4 POPPETS ARE FLAGGED FOR CHROME PLATING ISSUES. 2 HAVE TOOL MARKS/SCRATCHES. 2 ARE
NOT POLISHED 100%. CANNOT REPOLISH BECAUSE ACTUAL DIAMETER IS TOO LOW (0.3087). DISPOTO
RETURN TQ B/P BY GRINDING AWAY EXISTING PLATING AND REPLATE. SENT TO CPPG

5/20/87 DR 68395 |CONCENTRICITY DISCREPANCY (€.004", S/B NMT 0.001"} ON POPPET S/N 7413-6.

5/21/87 LOT B6-7059A POPPETS (3) SENT TO STOCKROOM.

6/12/97 POPPET 7413-6 REWORKED (DR68395) AND RETURNED TO PRINT. CORRECTIVE ACTION IMPLEMENTED
TO SEND ALL FUTURE MACHINING TO QUTSIDE SOURCE.

6/18/97 POPPET 7413-6 SENT TO STOCKROOM.

7/30/97 DISCONNECT 1222 WITH POPPET 7413-6 INSTALLED COMPLETES BUILD PROCESS AND PASSES ATP.

Aug-87 DISCONNECT 1222 INSTALLED INTO LO2 EI 101 AT PALMDALE.

10/20/97 DISCONNECT 1222 ET SIDE FLANGE LAPPED

10/27/97 DS1311 DURING RECHECK OF HEIGHT MEASUREMENTS AFTER 17" DISCONNECT INTERFACE SURFACE LAPPING,
1222 POPPET STEM IS OFF CENTER BY 0.0035". DISCONNECT WAS RECENTERED,

Mar-98 DISCONNECT 1222 REMOVED FROM UMBILICAL DUE TO 17" DISCONNECT TORSION BAR PROBLEM.

Feb-98 DISCONNECT 1222 REINSTALLED INTO LO2 UMBILICAL EI 101.

May-89 LO2 UMBILICAL El 101 DELIVERED TO MAF

11/1/89

1986

FIRST PRESSURIZATION CYCLE OF LO2 TANK ON ET106. BLOWING LEAK DISCOVERED AS FLEXHOSE
REMOVED EROM GSE TOOL ENSTALLED ON G02 2" DISCONN ECT 1222). POPPET FOUND S UCK OP N.

ST SET GH2 2" D!SCOM\EC l‘- 1 198) 'V'ANJFACTJRED ‘F’QPPE'r CHROME PLATING PERFORMED BY
MODERN PLATING CO. NO DR/MR HISTORY DURING BUILD OR PALMDALE UMBILICAL ASSEMBLY.
UMBILICAL WAS NOT REWORKED FOR 17' DISCONNECT TORSION BAR ISSUE.

1991

NONE

STS-102 ET GO2 2" DISCONNECT (S/N 1216) MANUFACTURED. POPPET CHROME PLATING PERFORMED BY
U.S. CHROME. NO DR/MR HISTORY DURING BUILD OR PALMDALE UMBILICAL ASSEMBLY. UMBILICAL WAS
NOT REWORKED FOR 17" DISCONNECT TORSION BAR ISSUE.
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STS-103 FLIGHT READINESS REVIEW

EXTERNAL TANK GO2 2 INCH
DISCONNECT FAILURE ON ET-106

Presenter:

Organization/Date:

Orbiter/11-19-99

OMRSD WAD the OMRS is Implemented In Requirement titie/Description

Pass/Fail Criteria

Orbiter Inspections prior to rollott (OPF)
V41 BVO.030-D (GO2) Job Card 20013 / 20012
V41 BVO,030-E (GH2)

PD4/PDS PRESS DISC INSPECTICN

VERIFY VALVE 1S IN CLOSED POSITION AND
INSPECT ALL EXPOSED INTERNAL SURFACES
OF DISCONNECT FOR DAMAGE AND
CONTAMINATION

INSPECT PD4 DISC INTERFACE
METAL SEALING SURFACE. (REF R-2)

MEASURE GAP BETWEEN POPPET GUIDE
BUSHING AND SUPPORT WEB

VISUALLY INSPECT ACCESSIBLE SURFACES
OF DOWNSTREAM SUPFORT WEB

NO VISUAL DAMAGE

VISUALLY FREE

OF NICKS, RADIAL
SCRATCHES, GOUGES
CRACKS AND
CONTAMINATION

0.010 INCH MAX
VERIFY BUSHING IS
POSITIVELY RETAINED

VERIFY NO GRACKS
USING ViSUAL INSPECTION

V418VO.020 JC 20009/20670 MPS ORB/ET DISCONNECT CLEANING
V41BVO0.020-B {GOZ) PD4 PRESS DISC CLEAN Visually Clean
V41BVO.020-E (GHz) PD5 PRESS DISG CLEAN Visual & Ultraviolet
V41BUG.330 JC 20008/20010 WMPS COMPONENT CAVITY INSPECTION
V41BUG.330-A (GO2) INSPECT CAVITY AROUND 2" GO2/GH2 NO METALLIC PARTICLES
¥418L30.330-B (GH2} DISCONNECT INTERNAL AND EXTERNAL TO AFT ALLOWED
FUSELAGE. NO NON-METALLIC
PARTICLES LARGE
ENOUGH TOQ CHANGE
THE MOVEMENT
CHARACTERISTICS CF
THE 2" DISC ALLOWED.
INSPECT CAVITIES SHOWN BY FIGURE 1.0 NGO VISIBLE
OF MLO510-0023/MLOS10-0022 INSIDE CONTAMINATION ALLOWED.
V41BUQ. 19¢ JC 20065920010 PD4.5 CRB/ET PRESS DESC ALIGNMENT/FUNCT
VERIFY ALIGNMENT OF £T/ORB
LH2 & LO2 UMBILICAL ASSY
PRESSURIZATION DISCONNECTS,
ALIGNMENT VERIFICATION DISCONNECT POPPET
STEM CENTERTO BE
WITHIN 1/32 INCH
OF ALIGNMENT.
OPEN AND CLOSE THE 2-INCH DISCONNECT MO BINDING
POPPET MANUALLY BY DEPRESSING WITH SMOCTH
POPPET STEM. OPENING AND
ANE CLOSING
MOTION,
INTERNAL PRESSURE AMBIENT
V41BUD.180-A (GO2) PD4 PRESS DISC ALIGNMENT/FUNCTIONAL
V418U, 190-B (GH2) POS5 PRESS DISC ALIGNMENT/FUNCTIONAL
V41GEN, 230 JC 2000320010

Blankat prassure is requirad excapt for:

LC2A H2/GO2/GHZ systams- Rollout from OPF to VAB

through Crbiter/ET Mate untif Initial Crbitar Power Up

Orbiler Inflight Checkout
DV41AYC.200 (GO2) Data Retriaval
DV41AYC.210 (GH2)

Post-MECO pressure dacay of the pressurization
systems

16 scim plus the sum of the known leakages of
components within the system
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STS-103 FLIGHT READINESS REVIEW

EXTERNAL TANK GO2 2 INCH
DISCONNECT FAILURE ON ET-106

Presenter:

Organization/Date:

Orbiter/11-19-99

OMRSD WAD the OMRBS is implemented in Requirement title/Description

Pass/Fail Criteria

ET Checkout (in C/C Ceii)
T41QAL.060 T1102 and T1248
T41QAL.060-B

T41QAL.080-C

inspect ET/Orb mating surfaces
PD4 2" GO2 DISCONNECT
PD5 2" GH2 DISCONNECT

Verfy mating surface free of nicks, gouges, scratches
Verify mating surfaces and interior free of foreign material
and visibly clean using white and ultraviolet (O2 only) light

No raised metal allowed. Design
Eng. assessment reg'd for any
condition beyond insp. allowabie

T41QAL.085 T1102
T41QAL.085-A
T41GQAL.087-B

2" GO2/GH2 Disconnect Inspection

Visually inspect accessible areas of disc, including:

support web, bushing, cap screws, cap assy.

Verfy no nicks, gouges, scratches, or audible [eakage
Verify mating surfaces and interior free of foreign material
and visibly clean using white and ultraviolet (02 only) light

No raised metai allowed. Design
Eng. assessment req'd for any
condition beyond insp. allowable

TOOGEN.040 T1102 and T1248
TOOGEN.040-H (GO2)
TOOGEN.040-F (GH2)

PHOTOGRAPHIC REQUIREMENTS
PD4 2" DISCONNECT
PDs 2" DISCONNECT
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STS-103 FLIGHT READINESS REVIEW

| EXTERNAL TANK GO22INCH | "

DISCONNECT FAILURE ON ET-106 |Organization/Date:
Orbiter/11-19-99

OMRSD WAD the OMRS is implemented in  Requirement title/Description Pags/Fail Criteria Additional Notes
ET/Orbiter Mate Operations {(VAB)
SO0QHCO0.400 $0004 2-in Disc Mating /Alignment Visually Verify pressurization  Poppet stems fully aligned
SO0HCOQ.400-D (GO2) Disc Poppet Stems are in
SOOHCO.400-E (GH2) alignment within 1/2 diameter.

2-in Disc Stem diameter is

310 inches

Orbiter/ET interface Leak Checks (VAB)

| S00000.080-C (GH2) V1148 PDS5 2" UF seal L/C 6 psi 5.5-9.7 psig 30 scim max 2.56 scims at 7psig
: FLt 26 1.94 scims
FLt25 0.60 scims
FLt 24 .11 scims

S00000.081-B (GO2) V1148 PD4 2" U/F seal L/C & psi 5.5-8.7 psig 11 scim max 7.47 scims @ 7 psig
FLt 26 2.72 scims
FLt 25 2.36 scims
FLt 24 2.10 scims

Helium Signature Test (Pad)
S00000.081-C V1202 PD4 2" GO2I/F seal L/C 400 psi 185 scim max
S00000.080-D PD5 2" GH2 I/F seal L/C 400 psi 185 scim max
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